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Tämän laadullisen tapaustutkimuksen tarkoituksena oli tutkia käyttäjien kokemuksia 
sähköisen sairaalatietojärjestelmän hyödyllisyydestä kehitysmaaympäristössä. Tavoit-
teena oli selvittää, miten käyttäjät kuvaavat sairaalatietojärjestelmän hyödyllisyyttä, 
minkä he katsovat vaikuttavan siihen ja miten hyödyllisyyden kokemusta voisi vahvis-
taa niin että sairaalatietojärjestelmän käyttö olisi optimaalista. 
 
Data kerättiin teemahaastatteluilla kahdessa nigerialaisessa sairaalassa. Teoreettisen 
viitekehyksenä käytettiin Hanmerin Etelä-Afrikassa kehittämää ja validoimaa mallia 
sairaalatietojärjestelmän käyttöön vaikuttavista tekijöistä: tietojärjestelmän tuntemus ja 
ymmärtäminen, suunnittelun tarkoituksenmukaisuus, suorituskyky, resurssien saatavuus 
ja käyttö, johdon sitoutuminen sekä käytön ja tulosten hyödyntämisen tehokkuus. Haas-
tattelut äänitettiin digitaalisesti, purettiin tekstiksi ja analysoitiin hyödyllisyyden koke-
musta vahvistaviksi hyviksi käytännöiksi sekä deduktiivista että induktiivista sisällön-
analyysimenetelmää käyttäen. 
 
Haastateltavien (N=19) kokemukset sopivat Hanmerin kategorioihin. Lisäksi toimin-
taympäristöön liittyviä haittoja kuten pöly, kosteus, kuumuus, hankalat ergonomiaolo-
suhteet mutta myös poliittiset ja kulttuurilliset aspektit, heikko infrastruktuuri ja epäva-
kaa sähkönjakelu tulivat esille. Syntyi uusi kategoria: Käyttöympäristön tiedostaminen. 
. 
Kakki haastatellut henkilöstöryhmät (hoitaja, lääkärit, potilasarkistohenkilöstö, hallinto-
henkilöstö, johto ja järjestelmäkehittäjä) mainitsivat korkealuokkaisen tiedon esimerk-
kinä tietojärjestelmän hyödyllisyydestä potilashoidossa ja päätöksenteossa. Viimeaikai-
set ongelmat tallennetun tiedon haussa ja huoli tiedon epätäydellisyydestä nähtiin suu-
rena haittana. Käyttäjät arvioivat tämänhetkisen hyödyllisyyden arvosanalla 2/5. 
 
Esille saatiin 62 hyvää käytäntöä: mm. järjestelmä- ja verkko vaatimusten ja teknisen 
ylläpidon ja vuosihuoltosopimusten noudattaminen, käyttäjäryhmien sitouttaminen pro-
jekteihin, pitkäaikaisarkistoinnin järjestäminen suorituskyvyn ja toimintavarmuuden 
takaamiseksi sekä avoin kommunikaatio kuinka IT-strategia vaikuttaa työnkulkuun. 
Käytännöt soveltuvat osin olemassa olevien järjestelmien käyttöön motivoimisessa, 
mutta myös uusia käyttöönottoja suunniteltaessa. Jatkossa käyttöympäristöä tutkimalla 
voisi selvittää miten tietojärjestelmien elinkaarta kehitysmaissa voisi pidentää ottamalla 
huomioon samalla kestävän kehityksen periaatteita. 
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The aim of this qualitative empirical case study was to investigate the perceived useful-
ness of CHIS through how users describe usefulness, what they see as issues affecting it 
and how usefulness could be enhanced to facilitate optimum use of CHIS. 
 
Hanmer’s model of CHIS use developed and validated in South Africa was used as a 
framework for the study and thematic interviews: Knowledge and understanding of 
CHIS, appropriateness of design, performance, availability and allocation of resources, 
management commitment to success and affective use of CHIS and/or outputs. Inter-
views were conducted at two Nigerian teaching hospitals using CHIS, digitally recorded 
and transcribed into text. A combination of deductive and inductive content analysis 
methods was used to analyze the narratives into good practices to enhance usefulness. 
 
The narratives of respondents (N=19) fit into Hanmer’s categories. In addition, envi-
ronmental issues such as dust, moisture, heat and compromised work ergonomics but 
also topics related to a developing country context including political and cultural con-
siderations, poor infrastructure and interrupted power supply were brought up. Thus a 
new category Acknowledgement of the environmental context was suggested.  
 
All professional groups mentioned the usefulness of quality data for patient care and 
decision making in general. Therefore, the recent problems in data retrieval and con-
cerns for incomplete data were seen as major drawbacks. The overall perceived useful-
ness of the CHIS at the moment was evaluated to be two out of five.  
All together 62 good practices could be derived as how to enhance perceived usefulness. 
Examples included: committing to the system hardware and network requirements, pur-
chasing and maintaining continuous on-site technical staff and yearly maintenance, in-
volving different professional groups in ICT projects to initiate ownership, developing a 
solution for long term archiving to enable adequate performance, and communicating 
the ICT strategy and how system integration affects work flows in hospital. These good 
practices can be helpful to motivate the more effective use of current systems but help-
ful also in future implementations. The effect of environmental factors in CHIS projects 
and system maintenance could be investigated deeper to lengthen the life cycle of CHIS 
investments in developing countries in a sustainable manner. 
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1 INTRODUCTION 
 
The decision to acquire a computerized hospital information system (CHIS) is usually 
based on the purpose to improve patient care by improving the documentation, statistics 
and work practices (Coiera 2003,112) . Also in developing countries, a health infor-
mation technology project typically comes with the promise of helping to manage vul-
nerable resources, increase efficiencies, reduce workload, and increase work productivi-
ty (Oluwagbemi 2010, 1).  However, a computerized hospital information system is a 
costly investment to purchase and maintain. After initial investments the yearly mainte-
nance and software upgrades, service agreements, on-site technical staff, maintenance 
of network and costs of training the continuously rotating hospital staff are to be con-
sidered. 
 
Information system is a system, whether automated or manual, that comprises people, 
machines and methods organized to collect, process, transmit, and disseminate data that 
represent user information. For example any telecommunications or computer related 
equipment or interconnected system or subsystems of equipment that is used in the ac-
quisition, storage, manipulation, management, movement, control, display, switching, 
interchange, transmission, or reception of voice or data, and includes software, firm-
ware, and hardware can be described as an information system. (DOC 2000.)  On the 
other hand, information systems can be also defined as instruments or tools for different 
every day work activities. Thus information systems can be seen as sociotechnical sys-
tems that consist of information, technology, system, communication, organization and 
people. (Mursu et al 2007.) 
 
The definitions for hospital information system (HIS), health information systems 
(HIS) and computerized hospital information system (CHIS) are various and often 
overlapping.  The scope of definitions used can vary depending on the research para-
digm and also depending on the decade when the definition was written or reference 
to it was made. The computer-based systems that are intended to deal with patient relat-
ed information are also known as an electronic medical record (EMR), a computer-
based patient record (CPR) or an electronic patient record (EPR) (Coiera 2003, 112). On 
the other hand, sometimes all these systems are referred to as clinical information sys-
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tems (CIS) because clinical patient information is handled, whereas for some users and 
writers CIS focuses on the purely clinical information in support of clinical patient care 
in form of for example the laboratory or radiolology information or clinical data needed 
in intensive care or anesthesia including use of order entry for medications, alert based 
clinical protocols and clinical decision support. (Coiera 2003, xxii, 48, 161; Ash 2003, 
241; Ash 1997, 104, Palm et al 2006, 614.) 
 
The purpose of a health and hospital information systems of any kind has been and is to 
contribute to a high-quality, efficient patient care. According to that approach, a hospital 
information system is just one form of a health information system, with a hospital as 
the health care environment. The aim is primarily and often centered towards the patient 
information and towards medical and nursing care, and the administrative and manage-
ment tasks of HIS are seen to support such care. (Haux 2006, 270.)  
 
In its simplest form, a hospital information system is understood to support the adminis-
trative functions of a hospital (Hanmer 2009, 6). It can be also described as a system 
with functions such as patient admission, discharge and transfer (ADT) capabilities 
(Hanmer 2009, 96), added with order entry for laboratory tests or medications together 
with billing functions (Coiera 2003, 402). In a broad sense it is seen that as a system, 
whether automated or manual, that comprises people, machines, and/or methods orga-
nized to collect, process, transmit, and disseminate data that represent health infor-
mation (Kuhn & Giuse 2001, 275). In its broadest sense HIS is defined to cover all 
manual and computer-based components which are used to enter, store, process, 
communicate, and present health related or patient related information and which are 
used by health care professionals or the patient themselves in the context of inpatient 
or outpatient patient care. Computerized HIS, CHIS, are thus seen as hospital infor-
mation systems with computer screens where human-computer interaction is possible 
through a user-interface (Ammenwerth and de Keizer 2005, 45.) In this study the be-
fore mentioned broad definition of CHIS is used, although all the functions are not 
necessarily available in the cases and literature examples that will be discussed. 
 
Even though the hospital is the primary environment for CHIS, the CHIS data is not 
only for patient care and administrative purposes. It can be used for health care policy 
planning as well as clinical and epidemiological research (Haux 2006, 268). Here the 
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purpose of hospital information system and health information system is overlapping. 
Already since 1980’s the focus has been shifting from isolated expert system and hospi-
tal based information systems towards information integration and comprehensive 
health information systems (Kuhn & Giuse 2001, 277). The challenge to bring together 
all these diverse data sources and information into regional or national data banks or 
systems to be utilized  for example in preventive care planning and in policy creating 
are also present in developing countries (Krickeberg 2007, 19). 
 
The acquisition, implementation and maintenance of CHIS under developing country 
conditions can be a complex process. Funds and human resources might be restricted; 
environment and infrastructure can bring another kind of obstacles. However, in search 
for improved quality and outcomes, health care information technology has also been 
known to introduce unintended consequences and even adverse effects ranging from 
process changes to serious clinical errors. (Sarnikar & Murphy 2009). 
 
There is a considerable amount of reports and research on factors associated with suc-
cessful implementations and user acceptance as well as failures in system implementa-
tions.  Reports indicate that in general the chance of failure of computerized hospital 
information systems is high (Heeks et al. 1999, 9; Berg 2001, 143). Even just a partially 
successful CHIS use can mean organizational imbalance and time and money wasted 
(Heeks 2006, 126). 
 
According to literature information systems in general might not be successful because 
the unintended consequences of healthcare information technology include changes in 
work and communication patterns and changes in organizational structure and resource 
requirements (Ash 2003, 240; Ash 1997, 108). There can be issues at the organizational 
level, the group level, and the individual level (Lorenzi et al 2000, 119).  Obstacles can 
be functional, organizational, behavioral, technical, managerial, political , cultural, le-
gal, strategic, financial, educational, or user acceptance oriented (Brender et al 2005, 
130-132; Kaplan et al 2009, 291; Ash 1997, 107; Lorenzi & Riley 2000, 118). 
 
A well known phenomenon from almost any real life work environment is that people 
tend to use or not use a tool,  an application or information system to the extent they 
believe it will help them perform their job better. This phenomenon, described as per-
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ceived usefulness (Davis 1989, 320) is the key concept and interest of my study. Along 
with Fred Davis, also Viswanath Venkatesh has theorized perceived usefulness exten-
sively. He proposes that perceived usefulness is influencing user acceptance and usage 
behavior of information technologies in general (Venkatesh  2000, 343). 
 
Usability and perceived usefulness are essential elements in optimal use of information 
systems. Lyn Hanmer (2009, 86) proposes that the attitudes of users reflect their percep-
tion of the usefulness of a system. If users believe that an information system is useful 
for them, they will make an effort to ensure that the system works and will also use the 
outputs from the system. On the other hand, if their perception is that a system is not 
useful, there will be little or no commitment to use the system as expected. Also, out-
puts from the system might not necessarily be utilized. This might be especially true if 
similar information is still available from some other source. 
 
In other words, the system might be of high usability from the engineering point of view 
and it might also have all the functionalities of statistical reporting needed by the man-
agement. But if the clinician by the bed side feels the system is not helping him with his 
patient care and documenting activities, the low perceived usefulness might have an 
unwanted impact on the utilization of the system and thus on electronic data collection 
and utilization of electronic data becomes compromised especially if the manual system 
is still in use. Controversially, users might tolerate and even struggle to use a poorly 
functioning system if they perceive it is useful for their work. This interesting approach 
certainly is worth looking at in developing countries where the transition phase from 
manual hospital information systems to computerized systems is in process with some-
times somewhat rudimentary applications and limited resources. 
 
Developing countries are a highly heterogenic and diverse group of countries with very 
different environments, concerns and geographic locations. World Bank (2012a) has 
classified every economy in the world based on its gross national income GNI per 
capita as low income, middle income (subdivided into lower middle and upper middle), 
or high income.  Low-income ($1 005 or less per capita per year) and lower middle 
income, $1 006 - $3 975 economies are referred to as developing economies by World 
Bank. About two thirds of the World Trade Organization’s around 150 members are 
developing countries based on the above mentioned criteria (WTO 2012). In this study, 
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developing country, also known as less-developed country (LDC), refers to a 
geographical area and a nation with a low or lower-middle income. According to WTO 
(WTO 2012) Nigeria belongs to this lower middle income group with GNI $ 2100 per 
capita in 2010. 
 
Any not-so-optimally used information system can be seen as waste of valuable re-
sources in any economy, and especially this is true in case of developing countries 
where the resources are scarce. Hence it is feasible to examine how users perceive the 
usefulness of information systems. Good practices are needed in order to utilize the ex-
isting available applications and resources. In the context of a developing country it is 
even more important to adopt the idea of a sustainable information system and sustain-
able system development cycle to guarantee the continuum and extend the life-cycle of 
systems. 
 
The implementation and installation of CHIS or any kind of health information system 
is not merely a technical administrative project of deploying a new tool and replacing 
paper forms with a new kind of patient data documenting forms or computers.  It can be 
seen as a process of multi dimensional transformation. The organization and the tech-
nology transform each other (Berg 2001; 147) as do the individuals who form the or-
ganization. Introduction of technology often introduces new ways to organize one’s 
work: another reason to understand how users perceive the usefulness of the tool they 
work with so that the organisation is able to utilize the investment to its full potential. 
 
During my eight years in clinical information system implementation projects in more 
than ten European countries I noted that even in similar homogenous environments with 
what appeared to have similar administrative practices, staff and patient profiles and 
fixed and fairly stable resources, the users might perceive information system useful-
ness and usability very differently.  If users in economically, politically and environ-
mentally stable societies and in high tech surroundings are at times challenged with the 
usability and usefulness of their information systems, how are the users in developing 
countries experiencing it?  What do they see as the issues that affect usefulness of CHIS 
in their environment? The purpose of my study is to understand the challenges and en-
hance the use of current systems especially in developing countries so that the system 
could be utilized to full potential. 
 8 
 
2 THEORETICAL BACKGROUND 
 
This chapter will present theories, models, frameworks and concepts related to IS and 
HIS research in the field of information system implementation, acceptance, use, usabil-
ity and usefulness.  A selection of peer-reviewed research papers applying the presented 
theories and frameworks will be introduced. Additionally, papers describing implemen-
tations of CHIS and health related applications in developing country contexts will be 
discussed to get a perspective to the complexity of the problem in those areas, where the 
information technology,  computerized information systems and the tradition of IS re-
search is fairly new. Then Hanmer’s conceptual model of computerized HIS use and 
factors affecting the perception of usefulness will be presented to introduce the ap-
proach which will be utilized as the framework for this study. 
 
2.1 Theories and concepts of Usability, Technology acceptance, Perceived useful-
ness and IS success and failure 
Multitude of theories, models and frameworks applicable to examine IS and CHIS im-
plementation, acceptance, use, usability and usefulness are available for researchers. 
Some of them will be presented here together with examples of these approaches. The 
selection criteria included the phenomenon’s applicability and relatedness to health care 
environment and developing country context. 
 
2.1.1 Nielsen’s Usability model 
Jacob Nielsen and his approach to usability is widely known and recognized in software 
usability engineering.  Nielsen proposes that it is important to realize that usability is 
not a single, one-dimensional property of a computer user interface alone. Usability 
answers the question on how well users can use system’s functionality, concerning 
learnability, efficiency of use, memorability, errors and satisfaction. Usability is a nar-
rower concept than system acceptability and builds to it (Nielsen 1993, 24).   
 
System acceptability is a broad phenomenon as shown in Figure 1. The system should 
be good enough to satisfy all the needs of and requirements of the users and potential 
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stakeholders. In addition to pure software usability Nielsen describes aspects of utility 
and usefulness on the way toward the practical acceptability and full system acceptabil-
ity. Usefulness in Nielsen’s terms (2003, 24-25.) means that system can be used in order 
to achieve some desired goal.   
 
 
FIGURE 1. Nielsen’s model of the attributes of system acceptability (Nielsen 1993, 25) 
 
According to Nielsen (1993, 25), utility is all about whether the functionality of the sys-
tem can do what is needed. An application may have high utility, but low usability: even 
if it provides users with the necessary functionality, they might spend a lot of time and 
effort to learn and use the software. Utility refers to the ability of the product to perform 
a task or tasks. 
 
Nielsen (2003, 24) sees the overall acceptability of a system to include not just the prac-
tical acceptability of responding to work and its’ outcome oriented needs but also looks 
at the aspect of social acceptability. Social acceptability brings also ethical considera-
tions and values to discussion. Software can fulfill all the characteristics of Nielsen’s 
usability, usefulness and even practical acceptability requirements but still be socially 
not acceptable.  
 
Usability can be often studied in engineering in terms of precise and measurable com-
ponents such as actions, acts or certain performance in a certain time. Typically a num-
ber of test users or real users use the system to perform a set of tasks prepared before-
hand. Nielsen suggests (1993, 27) that because the users are known to be different in 
their responses, it would be better to consider the entire distribution of the usability 
measures and not just look at the mean value. As an example, the criterion for subjec-
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tive satisfaction could be that the mean value should be at least 4 out of 1-5 Likert scale 
or that at least 50 percent of the users should give the rating 5 in order to define usabil-
ity for a certain application to be acceptable. However, in case of subjective satisfaction, 
Nielsen points out that this pleasantness of use is especially important for systems that 
are used in a non-work environments for example games and interactive media, because 
these users value for the entertaining and enriching experience such system when there 
is no other goal (Nielsen 1993,33). That is an interesting point to consider when exam-
ining the usability of software and information systems in the health care: should sub-
jective user satisfaction not matter at all? 
 
The ISO 9241-11 usability definition also brings up the user satisfaction and in addition 
describes the context elements in more detail. 
 
“Usability: the extent to which a product can be used by specified users to 
achieve specified goals with effectiveness, efficiency and satisfaction in a 
specified context of use.” 
 
(ISO Definitions. Usability Net, 2012) 
 
The ISO usability definition introduces the goals of the users; what are the users trying 
to do with the product and does it support what the user wants to do with it?   
Majority usability evaluations are still conducted on working systems in order to de-
tect system errors or analyze usability issues related to end-user satisfaction with sys-
tem use. Kushniruk and his colleagues discuss the importance of usability testing in 
healthcare before and during the specification and development phase, and after appli-
cation release. Although in usability engineering of healthcare applications number of 
different approaches are employed to conduct usability testing in laboratory setting dur-
ing engineering process, these lab approaches do not allow real patient data or real life 
work situations  at the site where the software under study is actually installed.  Test 
results and conclusions made about a system’s usability and the generalizability of find-
ings is thus often inaccurate. (Kushniruk 2011, 916.) 
 
Their recommended approach include portable low-cost usability in situ test methods 
and solutions  to the use of clinical simulations conducted in situ, within real hospital 
and clinical units to rapidly evaluate the usability and safety of healthcare information 
 11 
(Kushniruk, 2011, 919). The purpose should be to provide quick feedback about system 
usability to get useful information to improve system design, deployment, or customiza-
tion in an efficient manner.  Identifying potential programming errors that may cause 
patient safety issues e.g. in form of medication errors is essential. 
 
 
2.1.2 Technology Acceptance Model (TAM)  
Widely used approach in IS research is to look at the information system usage through user 
acceptance.  Fred Davis Davis (1989, 320) noted in late 1980’s that valid measurement 
techniques and instruments for predicting user acceptance of computers were not com-
monly available. In Technology Acceptance Model (TAM) Fred Davis presented a theoret-
ical model to predict and explain ICT usage behavior. The objective was to find out what 
causes potential users of technology to accept or reject the use of information technology. 
Two theoretical concepts, perceived usefulness and perceived ease of use, are introduced as 
the key elements to predict attitudes toward the use of the system and the user’s willingness 
to use the system.  
 
Davis defines usefulness as “the degree to which a person believes that using a particular 
system would enhance his or her job performance” Perceived ease of use refers to “the de-
gree to which a person believes that using a particular system would be free of effort” (Da-
vis 1989, 320).  Both of these contribute to the behavioral intention and thus to the actual 
use of the system as displayed in Figure 2.  
 
 
 
FIGURE 2. Technology Acceptance Model (TAM) (Davis & Venkatesh 1996, 20) 
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When validating his seven step scales of perceived use and ease of use, Davis found out 
that his perceived usefulness significantly correlated with both self-reported current us-
age of computers and self-predicted future usage.  Perceived ease of use also signifi-
cantly correlated with current usage and future usage, so called intention to use. Useful-
ness had a significantly greater correlation with usage behavior than did ease of use. 
David also suggested that perceived ease of use may be a causally an earlier phenome-
non than perceived usefulness, instead of them taking place parallel. (Davis 1989, 319.) 
 
Venkatesh and Davis (2000) further developed and validated a theoretical extension of 
TAM, referred to as TAM2. In TAM2 perceived usefulness and usage intentions are 
explained with the help of social influence and cognitive instrumental processes. TAM2 
suggests (Figure 3.) that both social influence processes such as personal, subjective 
norms, voluntariness and image but also cognitive instrumental processes such as job 
relevance, output quality, result demonstrability, and perceived ease of use have a 
significant effect on user acceptance. (Venkatesh & Davis 2000, 188.) 
 
 
FIGURE 3. Extension of the Technology Acceptance Model (Venkatesh & Davis 2000, 188) 
 
Amongst others Mary Morton (2009), Marita Koivunen (2009) and Lyn Hanmer (2009) 
have applied TAM when assessing adoption and acceptance of information systems. 
Mary Morton investigated electronic health record adoption in an academic health care 
setting in Mississippi U.S. when developing her own framework loosely based on Dif-
fusion of Innovations theory and TAM.  The results of her quantitative case study, con-
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ducted with a survey method, showed that the perceived usefulness was highly corre-
lated with attitude about EHR use and was its strongest predictor. Perceived ease of use 
did not directly impact attitude about EHR use as she had hypothesized. (Morton 2009, 
1- 4.) An information system must provide clear benefits to the medical staff to moti-
vate use. 
 
Koivunen (2009) also utilized TAM when she studied the acceptance and use of IT among 
nurses working in nine psychiatric wards in Finland. Her research consisted of five 
phases during three years and a combination of descriptive statistical and qualitative 
methods were used Koivunen’s research showed that there are eight main factors which 
could improve the acceptance and use of IT among nurses: resource allocation, collabo-
ration, computer skills, IT education, training and patient-nurse relationship, ease of use 
(including instructions for using the application, usability of the application) and use-
fulness (functionality of the system) of the application (2009:48).  Her findings indicate 
that collaboration, meaning users’ participation in IT implementation processes (e.g 
planning, developing, evaluating) is significant for the acceptance and perceived useful-
ness of the application. Koivunen also found out that the users described usefulness as 
the relevance of the content and perceived benefits (Koivunen 2009, 27-46, 48, 63). 
These findings were similar to Mary Morton’s (2009, 5):  content of the system must 
match the needs of the users to make it useful and to motivate use  
 
2.1.3 Unified Theory of Acceptance and Use of Technology (UTAUT)  
 
Viswanath Venkatesh (2003) later developed the unified model through reviewing eight 
models which explain ICT usage, namely Theory of Reasoned Action (TRA), TAM, the 
motivational model Theory of Planned Behavior (TPB), a model combining TAM and 
TPB, the model of PC utilization, Diffusion Of Innovations (DOI) and the social cognitive 
theory. The purpose of UTAUT is to explain a user’s intentions to use ICT and the related 
user behavior. Figure 4 displays how the  model proposes four elements as direct determi-
nants of user acceptance and usage behavior: performance expectancy, effort expectancy, 
social influence, and facilitating conditions (Venkatesh 2003, 347).  
 
 14 
 
FIGURE 4. Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh 2003, 446) 
 
There are four key moderating variables: gender, age, experience, and voluntariness of use. 
The researchers stated that UTAUT provides a tool to assess the likelihood of success of 
technology introductions and to understand the influences to acceptance in order to design 
interventions and actions, for example user trainings. UTAUT focuses on users who may be 
less willing to adopt and use new systems. (Venkatesh 2003, 426.) It has to be noted that in 
many workplaces, including hospital environment, the use of CHIS is not voluntary but 
mandatory especially if the hospital is totally computerized and there is no manual infor-
mation system in place. 
 
2.1.4 DeLone and McLean IS Success Model 
DeLone and McLean (D&M) IS Success Model was originally published in 1992 by 
William DeLone and Ephrain McLean and later as a refined version in 2003 to be uti-
lized in examining the success factors of information system for management in gen-
eral. It is one of the approaches in IS studies when IS success and failures are of inter-
est. It It has been widely used also in health information success evaluation.  
 
In the original D&M IS Success Model there are six dimensions (Figure 5.) that affect 
to the success or failure of a system: systems quality, information quality, use, user sat-
isfaction, individual impacts and organizational impacts. 
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FIGURE 5. D&M IS Success Model (DeLone and McLean 1992, 69) 
 
System quality is demonstrated as the ease of use or in measurable time savings. Infor-
mation quality is about completeness or data accuracy. Usage can be measured as the 
frequency of use or the number of entries and user satisfaction in evaluations of user-
friendliness or overall satisfaction. Measured changed work practices or direct benefits 
tell about individual impact of IS, whereas changes in communication, collaboration or 
impact on patient care are organizational impacts. ( DeLone and McLean 1992 64-74.) 
 
During over 20 years D&M IS Success Model was widely used and well appreciated in 
IS research. However, based on changes in the role and management of information 
systems, DeLone and McLean presented an updated version. According to DeLone and 
McLean (2003, 23) use and user satisfaction are closely interrelated. Naturally, use must 
come before user satisfaction in a process sense, and positive experience with use will 
promote greater user satisfaction in a causal sense. In the same way, increased user sat-
isfaction will lead to increased intention to use, and thus increased use. Following this 
use and user satisfaction and certain net benefits will take place. If the cycle is contin-
ued, it is assumed that the net benefits from the perspective of the owner, sponsor or 
investor of the system are positive, thus further influencing and reinforcing use and user 
satisfaction. However, interestingly enough, the associations can be positive or nega-
tive. In an unfortunate scenario, more use of a poor quality system would be associated 
with more dissatisfaction and negative net benefits. 
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The use - user satisfaction concept needed to be refined also because of the multidimen-
sional aspects of the term use.  As also discussed by Venkatesh (2003), there are differ-
ent types of system use: mandatory versus voluntary use of applications, informed ver-
sus uninformed, effective versus ineffective. DeLone and McLean (2003, 23) also added 
intention to use as an alternative measure to use in some contexts. In DeLone and 
McLean’s case intention to use is an attitude, whereas use is a behavior.  DeLone and 
McLean admitted already then that the intention to use is much more difficult to meas-
ure than use. 
 
As Figure 6 demonstrates, a dimension of service quality was also added as a dimension 
of IS success giving attention to the importance of technical support. Acknowledging 
the need for on-site service, in-house technical know-how and maintenance of the sys-
tem that demonstrate commitment of the management in form of resources allocation 
has been pointed out also by other researchers (Hanmer 2009, 79-80, Avgerou 2008, 
138). 
 
 
 
FIGURE 6. Updated D&M IS Success Model (DeLone and McLean 2003, 68) 
 
Palm and his team (2006) conducted a quantitative research with an electronic survey 
instrument (N= 324) at a, large academic hospital in Paris.  A combination of DeLone & 
McLean model and TAM was used to create the questioner to physicians, nurses and 
medical secretaries. Global satisfaction of all CIS users was significantly associated 
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with CIS quality, CIS use and service quality. Except for CIS use, female gender, per-
ceived CIS quality, usefulness, and service quality were strongly correlated with user 
satisfaction. This study underlines the need to use several models and dimensions to 
evaluate the acceptability of a complex CIS, with a specific approach for different pro-
fessional groups and user profiles. (Palm et al 2006, 618.) 
 
 
2.1.5 Model of Information-Technology-Processes-Objectives and Values- Staffing 
and Skills- Management and structures-Other sources (ITPOSMO)  
 
Richard Heeks (2002; 2006) has investigated issues which can be associated with a po-
tential for HIS success or failure especially in developing countries. He talks about de-
sign- reality gaps. He describes the information needs of the users as one of the main 
dimensions between the design of a health information system and the reality of the 
environment in which its implementation and use takes place. (Heeks 2006, 129.) 
 
Heeks (2006, 129) suggests all these seven dimensions displayed in Figure 7  need to be 
assessed and rated (low, medium, high)  to understand the overall design - reality gap: 
information (data stores, data flows.); technology (both hardware and software); pro-
cesses (the activities of users and others); objectives and values (the key dimension, 
through which factors such as culture and politics are manifest); staffing and skills (both 
the quantitative and qualitative aspects of competencies); management systems and 
structures; and other resources (particularly time and money). The overall rating will 
give an idea of mismatch between design and reality and thus a forecast of the likeli-
hood of success or failure. 
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FIGURE 7. The ITPOSMO dimensions of information system design - reality gaps (Heeks 2006, 
129) 
 
In the case of IS deployment in developing countries, country gaps are important to 
foresee and avoid.  Heeks (2006, 31) points out it is important to recognize these as ste-
reotypes that mask diversity both within and between developing countries. CHIS de-
signed for use in an industrialized country can easily be based on design ideas and work 
practices that do not match user reality in a developing country and will be more sus-
ceptible to failure. 
 
Thus Heeks (2006, 126) proposes that if the information needs of users are not met by 
the system, it is unlikely to be effectively used. Ineffective use can be seen as an imple-
mentation failure. There are several ways to describe CHIS status: success, partial fail-
ure, sustainability failure, replication failure and total failure.  
 
In a successful system implementation most user groups and stakeholders attain their 
major goals and do not experience significant undesirable outcomes, whereas in partial 
failure main goals are unattained or unexpected outcomes occur. In some cases only a 
few modules of the software application are in use or just limited parts of the organiza-
tion are using them. In case of a sustainability failure implementation succeeds as a 
start, and then fails after a year or so. The replication failure project succeeds in its pilot 
location but cannot be repeated elsewhere. The total failure is described as never im-
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plemented or a case where a new system is implemented but immediately abandoned. 
(Heeks et al 1999, 2.)  Sometimes success as well as failure is difficult to identify be-
cause of the challenge of subjectivity: who is determining the failure or success and 
from whose perspective? 
 
In case of developing countries, success and failures can be difficult to forecast. For 
instance work processes in hospital tend to be more contingent because of the more po-
liticized and inconstant environment. Also, management systems and structures in de-
veloping country healthcare organizations might be more hierarchical and more central-
ized than in industrialized countries (Heeks 2006: 128). Those should be taken in con-
sideration if implementing foreign imported or foreign developed applications or sys-
tems in developing countries- or even when evaluating use of systems by northern 
standards. 
 
2.2 Descriptions of CHIS implementations, use and usefulness in developing coun-
try context 
 
Regarding research on CHIS implementations, use and usefulness in developing coun-
tries, the literature is fairly limited. Research conducted by local researchers of the less 
developed areas, especially in sub-Saharan Africa is scarce. Many of the local articles 
and papers of my topic of interest appear to be project descriptions, case studies and 
reports reflecting the complexity and reality in the field. 
 
When developing a theoretical model for health management information system 
evaluation for rural areas in Tanzania, Simon Mshana (2004, 163-165) found out that 
proper and adequate training of implementers across all levels is crucial for the quality 
and completeness of data. Data completeness and accuracy were noted to be of great 
importance to acceptance and usefulness of system use.  Same applied to the use of in-
formation system outputs in general. Management and administration level was noted to 
have a major role to motivate users to understand the value of the quality data that 
would be beneficial to all stakeholders. Supervisors should therefore efficiently and 
effectively give support so that the information system could produce the data and bene-
fits expected. 
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Shegaw Anagaw Mengiste’s (2010, 13) interest lies in challenges of IS implementation 
in public health institutions of a developing country. He conducted a qualitative, inter-
pretative research in Ethiopia by using multimethod approach of interviews, participant 
observation and document analysis and revealed socio-technical issues influencing the 
transition towards a new computerized system.  He suggests mixing both the top-down 
and bottom-up approaches in the deployment and implementation of new technology to 
less affluent areas. Top-down approach is needed to guarantee the computers, electricity 
and other infrastructural resources. Bottom-up approach is needed to ensure local fit in 
form of flexibility in adding data elements required at lower levels and engaging end 
users to commit to the projects. Like Heeks (2006, 126-129), Mengiste also recognizes 
difficulties in employing strategies developed in one setting to address challenges en-
countered in another setting before they are modified and adapted to serve the new con-
text. Infrastructural, human resource, existing fragmented systems, and work practices 
and tools in the new setting have to be taken into account. (2010, 10-15.) 
 
Also Honest Kimaro and José  Nhampossa (2007, 1-2) made interesting observations of 
the bottom up approach in their comparative  longitudinal multimethod study of HIS in 
Mozambique and Tanzania. Their research aim was to look for explanations for sustain-
ability problems of health information systems in developing countries. Many develop-
ing countries are dependent on international organizations for both technical and finan-
cial resources. For example, in Mozambique 80 percent of the budget for the health sec-
tor is based on international aid. The deployment of healthcare IT in developing coun-
tries can be coordinated through donors following a top-down approach. People at the 
bottom level, often the end users, are not necessarily heard in decision making. The re-
sult might be that the ownership and control of the project rests with the top level man-
agers and donors, leading to a situation where the users rarely have any control or build 
commitment to the project.  
 
 In addition to skills and knowledge at a local level to handle new systems and tech-
nologies and human resource capacity in general, human relationships in general should 
be paid attention to. It is proposed that the sustainability of IS depends on both the hu-
man relations and related issues in addition  to  obvious technical features of the tech-
nology including its operational simplicity, flexibility, maintainability, robustness and 
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also the availability and capability of technical, managerial, institutional, intellectual, 
socio-political, cultural, and physical infrastructure. Missing socio-technical focus in 
favour of a technical applicability might cause IS to be unsustainable in developing 
countries. (Kimaro and Nhampossa 2007,3.) 
 
According to Kimaro and Nhampossa (2007, 9) the significant factor to contribute to 
the development of unsustainable HIS is the misalignment of the interests, roles and 
responsibilities of the actors involved in the process: the donors, developers and Minis-
try of health. Effective collaboration between these actors is fundamental to sustain the 
changes achieved in the long run.  
 
Social, technological, and environmental issues were also the focus of Nicky Mostert-
Phipps’ and colleagues’ (2010) study.  They conducted an explorative study based on 
literature to determine barriers to the adoption of electronic records in the private prima-
ry care sector of South Africa. Social, technological, and environmental subsystems 
were investigated by using an interpretive approach and socio-technical systems theory. 
The introduction of an EMR, technical subsystem, involves a change in the way that the 
healthcare personnel process daily tasks. Also, changes will take place in the tasks per-
formed by the employees of the health care practice, i.e. social subsystem. Various 
stakeholders such as patients, medical aids and other healthcare providers will also be 
affected, and various policies, legal aspects and regulations, that is the environmental 
subsystem, needs to be considered. Based on the study of Mostert-Phipps and col-
leagues (2010), the main perceived technical barriers in South Africa include the expen-
sive, relatively poor standard, slow and fairly unreliable internet connectivity, as well as 
the high probability of hardware theft. On environmental sub-system level, concerns of 
privacy and confidentiality came up. Also, concerns about healthcare providers having 
not full medical records at their hands was brought up.  50 percent of respondents on 
medical aid were willing to pay extra per month to have their health records maintained 
electronically to ensure continuity of care. On the social system level, major concerns 
were found around the costs involved in implementing EMRs without return of invest-
ments (ROI). Also, the usability of the electronic systems is questioned. One could con-
template especially the barriers in technical subsystem may apply to other less devel-
oped areas, too. (Mostert-Phipps et al 2010)  
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Abekah Gordon and Robert Hinson (2007, 532) from University of Ghana conducted a 
literature based survey in attempt to develop a framework by which the development of 
computer based CHIS could be made sustainable for least developed countries. Their 
analysis indicated that main factors accounting for the sustainability problems in less 
developed countries include poor infrastructure, uncoordinated donor efforts, inappro-
priate donor policies and strategies and inadequate human resource capacity. To tackle 
these obstacles and to enhance CHIS deployment being sustainable, they proposed that 
the activities involved in the implementation and maintaining these systems should be 
routines in organizational processes. This would guarantee the needed resources as well 
as the relevant support from all stakeholders of the system; on a continuous basis. (Gor-
don et al 2007, 541.)  
 
Ikono, Soriyan and Omodunbi (2010, 101-103) investigated the usability of a system by 
conducting a survey (N=77) targeted to hospital personnel of two Nigerian hospitals 
using the HIS in case. The objective was to look into the concept of relevance which 
was extended to the concept of utility.  79 percent of the respondents found the product 
useful. 55 percent of all categories of respondents used the HIS extensively, and in one 
site 85 percent of them used Patient admission and Discharge module. Users stated they 
use the HIS because it helps them to do their work effectively. Users also told they be-
lieve in efficiency and hope HIS can provide it. They were in general willing to con-
tinue exploring other modules as developers adjust and improve the ones they have 
given feedback about. Ikono et al summarizes that the respondents embrace the software 
and look forward to using new versions of it. Because only 30 percent of the users had 
learned about the system through sessions organized by management, Ikono et al rec-
ommends hospitals to organize periodical HIS trainings in batches as rotation takes 
place and new employees are hired. 
 
Anja Mursu (2002) and Tuija Tiihonen (2011) have contributed to the IS development 
research in Nigerian context, too. When investigating management and sustainability in 
Nigerian software companies, Mursu  (2002, 176)  summarized that in order to achieve 
development by modern IT in developing countries, the new computerised systems 
should be sustainable and appropriate to its use also environmentally.  Tiihonen (2011, 
84) also discusses environment and context. She points out the invisibility of the soci-
otechnical context features compared to the technical information system features that 
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are more tangible. Often partners from different cultural and historical heritage do not 
easily grasp sociotehnical features in projects in developing countries. For example the 
environment in form of natural environment and circumstances or historical events 
which have lead to the current situation and tacit knowledge of the employees, are not 
easy for an outsider to recognize.  
 
 
2.3 Hanmer’s conceptual model of factors affecting the use of HIS 
  
Hanmer’s (2009) work presents a welcomed perspective of CHIS use and perceived 
usefulness in a developing country. Her) view on the perception of usefulness and her 
conceptual model of computerized hospital information system (CHIS)  use was chosen 
as the framework for my research primarily because of its applicability to developing 
countries. During her PhD thesis process Hamner developed her initial conceptual mod-
el through refined model stage to the extended model. 
 
Hanmer’s conceptual model has features of DeLone and McLean’s work yet the concept 
of perceived usefulness derive from TAM. She used the D&M model of IS success as 
the framework for the initial analysis of results from the pilot case studies when devel-
oping her conceptual model of CHIS use. Hanmer  studied implementations of comput-
erized HIS in level 1 and level 2 public hospitals in South Africa, interviewed South 
African CHIS experts and a finally after three rounds of research and analysis conduct-
ed an extensive case study.  Findings showed that complete data were associated with 
positive perception of usefulness. Also, the attitudes of hospital management to use of 
the CHIS at a hospital pay an important role in perception of usefulness. Although it 
was not possible to define one single key factor that cause success or lack of success in 
implementation and CHIS use, performance of CHIS and appropriateness of design can 
be argued to be the main features related to the potential for CHIS success. Especially 
CHIS not being available when required and not performing according to specification 
were causing dissatisfaction in users. Power supply problems were also mentioned at 
several hospitals to decrease the perceived usefulness of CHIS. (Hanmer 2009, 55, 90, 
127, 184.) 
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Hanmer (2009, 55) criticizes D&M model and suggested that it does not pay enough 
attention to the organizational issues.  According to Hanmer, organizational issues have 
demonstrated a major impact on the experience of usefulness and use during CHIS im-
plementations at her research sites.  The availability of the resources required for im-
plementation and maintenance, and the role of the management at hospital level in en-
suring the availability of such resources are in important role when enhancing positive 
user attitudes to the applications and systems used.  Hanmer also pointed out that The 
D&M model does not observe the context where the implementation is done either. At 
least in South Africa, in many cases the purchase might be decided at provincial level 
without consulting the real end users.  
 
Hanmer (2009, 86) proposes that the attitude of users is reflected in their perception of 
the usefulness of a system for them. If users believe that CHIS is useful for them, they 
will make an effort to ensure that the system works and will use the outputs from the 
system. On the other hand in case CHIS is not perceived useful, the commitment be-
comes compromised and users might neglect the correct use of system. Then, also out-
puts from the system will not necessarily be used especially if similar or related infor-
mation could be obtained from other sources. 
 
In the initial conceptual model (Hanmer 2009, 79) identified seven factors contributing 
to the perception of usefulness and thus to the use of CHIS: 
• Knowledge and understanding of information system 
• Appropriateness of design 
• Performance 
• Allocation of resources 
• Availability of resources 
• Management commitment to ensure success 
• Effective use of CHIS and/or outputs 
 
In this framework knowledge and understanding of the CHIS means recognizing the 
value, purpose and different functionalities and outcomes of the computerized HIS to 
the users, patients, organization and the community e.g. in a form of quality data. Ap-
propriateness of design is defined to take in account the relationship between the CHIS 
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and the context in which it is implemented to meet the needs of CHIS users. Perfor-
mance is linked to resources for system support, access to equipment, access to band-
width and system’s capability of performing the tasks. Resources cover a wide spec-
trum of topics including finance, people, infrastructure, skilled technical personnel, 
physical infrastructure, finance for maintenance and support. On the other hand, re-
sources themselves are not enough if not allocated effectively. Availability and alloca-
tion of resources to CHIS in a form of maintaining a stable network system and con-
tinuous power and electricity is seen as a minimum requirement for the continuous use 
of CHIS. Management commitment consists of allocation of resources for implemen-
tation, training and maintenance. According to Hanmer’s theory, allocation of further 
resources for system development would be a reflection of ongoing management com-
mitment to the use and development of the system (Hanmer 2009, 10, 32, 80-85, ).  
 
After the second round of research, Hanmer further tested and developed the model. It 
was modified and extended based on the results from detailed case study, interviews 
with key informants, further literature review, and the analysis of data gathered during 
the third survey.  Originally there were two factors related to resources: ‘availability of 
resources’ which means running the CHIS, and ‘allocation of resources’ which means 
running the CHIS and continuing development of the CHIS. These two were separate to 
highlight the importance of the allocation of hospital resources, because it indicates  that 
it is acknowledged  by the hospital management that the CHIS is a useful tool for the 
hospital and worth resource allocation. However, the factors of allocation and availabil-
ity of resources were combined into one factor (Figure 8) in order to reflect the signifi-
cance of availability of resources in the study environment, regardless of whether they 
were made available from hospital or from provincial, regional resources. The analysis 
of the third version of model, the extended conceptual model of CHIS use demonstrates 
that, especially in environments where access to resources is limited or vulnerable, 
availability and allocation of resources are among the key factors that affect CHIS use. 
(Hanmer 2009, 124.) 
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FIGURE 8. Hanmer’s extended conceptual model of CHIS use (Hanmer 2009, 126) 
 
This revised extended model, with the provincial level added, is extensive enough to 
accommodate even some environmental and socio-cultural and contextual aspects. It 
also brings the developer and supplier aspects into the arena: what is the understanding 
of the vendor or supplier of the environment where the system is supposed to function 
and how well have the requirements of the users been taken in consideration.  This 
might not be always self-evident in developing countries, where ICT projects might be 
initiated by external donors and NGOs with applications developed and designed for 
U.S or European markets.  
 
It is of great importance in the context of developing countries that the potential short-
comings of available resources are openly discussed within the theme of availability and 
allocation of resources.  The liaison between management commitment to success, per-
ception of usefulness of CHIS and effective use of CHIS and/or outputs is particularly 
fascinating. It will be interesting to see if users in my research environments express 
anything like this: the more management commits to CHIS success via resource availa-
bility and allocation, the more useful the system can be from the point of view of  the 
user and the more effectively the system and its outputs are used. The direct two- way 
effect between perceived usefulness and effective use of CHIS and/or outputs is familiar 
from the practical work life of mine in system implementations: the more useful the 
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users feel the application or system is for their work, the more extensively, effectively 
and innovatively they appeared to use it regardless of even small hiccups in the product 
and vice versa: Even a top of class product, if not useful for the work, would not be 
used effectively.  Hanmer’s model (2009:114) similarly proposes a feedback loop that if 
hospital management allocates resources for the CHIS it could be interpreted by staff as 
a sign of management commitment, and hence strengthens their perception of the CHIS 
as a useful tool for them resulting more active use of the tool. 
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3 AIMS AND OBJECTIVES OF THE STUDY 
 
The objective of the study is to gain understanding of the challenges in health informa-
tion and hospital information system implementations through users’ experiences of 
perceived usefulness of CHIS in a developing country context. 
 
Research questions: 
1. How do users in a developing country environment describe the usefulness of 
CHIS for their work, for their patients, their care and for the organisation? 
2. What do they see as issues that affect usefulness? 
3. How could usefulness be enhanced? 
 
The overall aim of the study is to come up with good practices of perceived CHIS use-
fulness to enhance the use of current systems or to be transferred and used in future in-
stallations especially in developing countries so that the system would be utilized to full 
potential. The aim is not to assess the CHIS software package in case or the use of it in 
the case sites. 
 29 
4 METHODS AND MATERIALS 
 
This chapter will give an overview of the overall strategy for studying the topic and 
implementing the study. The purpose of the methods chapter is to describe how the 
study was undertaken. It should be possible to replicate the study from the description 
given in the methods section (Drummond 2003).  Research approach and methods, re-
search environment, research instrument, sampling, procedure for data collection and 
ethical considerations will be discussed. Finally the process of data analysis will be de-
scribed. 
4.1 Research approach 
The philosophical foundation of interpretive research originates from hermeneutics and 
phenomenology. Interpretive research focuses on understanding and reconstruction. 
Klein and Myers (1999, 69) refer to the well known original work “Interpreting Infor-
mation Systems in Organizations” by Geoff Walsham (1993, 4-5) where Walsham  
states that interpretive research is “aimed at producing an understanding of the context 
of the information system, and the process whereby the information system influences 
and is influenced by the context.”  Thus, from paradigmatic point of view, in the field of 
Information Systems research my study approach is interpretive.   
On the other hand, in the field of health and human services informatics’ paradigm and 
research interests (Kuusisto-Niemi & Saranto 2009, 22; Saranto & Kuusisto-Niemi 
2012) my study operates in the field of “Toiminta”, “Action”. This thesis aims at a 
knowledge or practical contribution in the research field of use of ICT (Figure 9.) spe-
cifically concerning the use of CHIS in hospital environment. The perspective is from 
the individual healthcare professionals’ point of view and the interest is in individual 
experiences of ICT use.  
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FIGURE 9. Paradigm for health and human services informatics: main concepts and research in-
terests; modified into English (Saranto & Kuusisto-Niemi 2012, 142) 
 
 
When the interest is the information systems and the context and environment where 
CHIS is used, the qualitative interpretive approach can be beneficial in order to find out 
and understand some of the tacit knowledge, too. Examples of the qualitative approach 
include participatory methods and different types of observations. A well known quali-
tative approach is also ethnography, which is seen by some researchers as the most nat-
uralistic and most flexible method to collect data. There the researcher is involved in 
participatory observation in the research environment and utilizes open ended questions. 
As in its purest and most naturalistic form the researcher enters the research environ-
ments as a tabula rasa. Through his openness and respect for the informant and inter-
viewee, he then is able to grasp the essence of the phenomenon in his data collection. 
There, however the researcher has to be aware of the potential transfer effect. At worst, 
the researcher can involuntarily have an effect on the research environment.(della Porta 
& Keating 2008, 32.) 
 
Although this study in developing country environment is not an anthropological or 
ethnographic research, I have to be aware of the fact that I am a white middle aged 
woman from industrialized northern country. That might have some effect on the re-
search situation, which will be discussed in the limitations of the study. 
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As my interpretive approach is about understanding of the context of the information 
system, empirical, qualitative approach is chosen. It is often the methodology of choice 
when the researcher looks for answers to questions ‘what‘, ‘how‘ and ‘why’ rather than 
‘how much‘, ‘how many‘ and ‘how long‘.  It is especially applicable in situations, 
where the researcher is looking for understanding about sensitive matters such as opin-
ions, fears, hopes and expectations. (Aina 2011.)  
 
In case of perceived usefulness the interest is purely on the selected informant’s person-
al experiences of the usefulness of the CHIS to their work, patients and organization. 
The purpose is not to sample large amounts of numeric data such as application re-
sponse times or a number of laboratory results sent or drug prescription written. The 
intention is not to sample randomly and to optimize sample size so that the results could 
be statistically significant and to be generalized into a wider public. On the contrary, the 
intention is to examine in detail selected users’ personal experiences and individual nar-
ratives of usefulness and later develop them into good practices of CHIS use. 
The rationale for selecting the case study approach is that there is a particular CHIS-
application developed in collaboration with Nigerian and Finnish researchers. It provid-
ed an accessible reservoir of CHIS users in a developing country context. The term case 
study as such can have multiple meanings. It can be used to describe the unit of analy-
sis, for example an organization, phenomenon or a CHIS application or an entire infor-
mation system as here. It can also be seen as a research method for data collection and 
can be used not only for interpretative qualitative research but also in a positivist man-
ner (Klein & Myers 1999, 68). 
According to Myers (2012) the case study is the most common qualitative method used 
in information systems. It is well suited to IS research because the target of the IS disci-
pline is to look at the information systems in organizations where the interest has shifted 
towards organizational level rather than dealing primarily with technical issues. Case 
study has been described as an empiric inquiry investigating a contemporary phenome-
non within its real-life context, especially when the relationship and borders between 
the phenomenon and the context are not clearly evident. 
 
 32 
Case study aims to describe one example or case in detail. The objective is to under-
stand a complex phenomenon.  For this purpose, in order to understand especially the 
potential silent issues associated with the perceived usefulness of a fairly contemporary 
and complex phenomenon such as computerized HIS for hospital staff’s daily work, for 
their patient care and for the organisation in somewhat extreme conditions in a develop-
ing country context, it is feasible to examine one case as thoroughly as possible. (Sil-
verman 2005, 126-127.)  
 
In the data analysis phase the topic and the themes have to be operationalized so they 
can be analysed. Therefore, in addition to paying attention to the careful selection of 
themes it is necessary to pay attention to the selection of interviewees. The researcher 
should not use random selection. Quite the contrary, for thematic interviews the respon-
dents should be selected selectively. The most important selection criterion is that they 
have the kind of knowledge or information about the topic of interest and that they are 
willing to share it. (Aina 2011.) 
 
The popularity of thematic interviews can be explained by the fact that it gives a free-
dom of speech to the informants. Also, it is fairly easy to start to analyse the narratives 
by the pre-defined themes. However, it is important to bear in mind that when the narra-
tives are being analysed the themes the researcher selected for the interview are not nec-
essarily the themes that will get supported by the interviewees as being factors associ-
ated with the research topic. 
 
4.2 Research environment 
The possibility to conduct the empirical part of my study in Nigeria during spring 2011 
arose through the three month long North-South-South student and teacher exchange 
project funded by Ministry of foreign affairs of Finland and overseen by Centre of in-
ternational mobility (CIMO).  
 
4.2.1 Health care in Nigeria 
Nigeria is a federation of 36 states plus the federal capital territory of Abuja located. It 
is located in the Western Africa neighbored by Benin in the west, Niger in the north and 
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Cameroon in the east. With a population of 158-160 million people Nigeria has approx-
imately one-sixth of Africa’s population being the continent’s most populous country. 
(World Bank 2012b.) The country’s population is largely young: the median age is 18 
years and about 43 percent of the population is under the age of 15. (WHO 2012, 163). 
The country is diverse with more than 250 ethnic groups, 500 indigenous languages, 
and diverse religions including Islam, Christianity, and traditional African beliefs.  The 
population in the north is mostly Muslim, while the south is more Christian. The major 
ethno-cultural spheres are the Hausa in the north, Yoruba in the southwest, and Igbo in 
the southeast. (WTO 2012.) Although the socio-political environment is fairly stable, 
there are at times political instabilities in various parts of the country, some of which 
occurred during the time of data collection of this study in April 2011 around the time 
of  Nigeria’s fourth consecutive national elections after the transition from military re-
gime to democratic rule that began in 1999. There have been incidents of violence be-
fore and after the elections especially in the northern parts of the country. 
 
Health services in Nigeria have a historical background in the British colonial times, 
having evolved through a series of reforms of the colonial administration and then vari-
ous post-colonial administrations since Nigeria’s independence in 1960. Healthcare de-
livery system is implemented at three levels: Federal, State and local government level. 
The Federal government is responsible for tertiary healthcare comprising of Teaching 
and Specialist hospitals, the State governments for secondary care which is essentially 
the general hospitals, and the local governments for Primary care level. (Adeyemo 
2005, 151; Ijadunola 2011.)  
 
Each of the 36 States and Abuja has at least one tertiary health care facility. The federal 
government's role is mostly limited to tertiary care. Also, medical training the university 
teaching hospitals falls under the mandate of the federal government. Both research 
sites for this study are large academic teaching hospitals with all specialties and state of 
art facilities and treatments to offer, yet the reality outside might be different. One day I 
saw both the most modern operating room, intensive care unit with brand new high tech 
ventilators and a radiology department being installed with latest agnetic resonance im-
aging (MRI) technology. At the same time outside the gates of the hospital the children 
were running half naked and polio ridden men pushed themselves on what looked like 
old skateboards to beg their daily living in the middle of the chaotic traffic. 
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The Nigerian health sector is broad and consists of public, private for-profit, nongov-
ernmental organizations (NGOs), community-based organizations (CBOs), faith-based 
organizations (FBOs) and traditional healers health care providers. (Adeyemo 2005, 
151.) An addition to that traditional healers and birth attendants of laymen are still 
widely used. Only 34 percent of births are attended by skilled personnel (WHO 2012, 
102). Private facilities account for one-third of primary care facilities, and according to 
some policy makers, could be a potentially important partner in expanding coverage of 
key health services. (Adeyemo 2005, 151.) 
 
Secondary facilities serve as referral centers, general hospitals, for primary health care 
facilities. Each district, local government area (LGA), or zone is expected to have at 
least one secondary-level facility. State governments are responsible for this level of 
care. (Adeyemo 2005, 151.) Primary facilities are communities’ entry point into the 
health care system. They include public sector Local Government (LGA) run Primary 
Health Care (PHC) services such as health centers and clinics, dispensaries, and health 
posts which typically provide general preventive, curative, preventive, and pre-referral 
care.   Village and neighborhood development committees composed of local opinion 
leaders supervise the implementation of the health development plans on the community 
level. It is the expectation and practice that LGAs finance and manage primary health 
care under the supervision of the state government. (Ijadunola 2011; Oluwagbemi 2010, 
47). 
 
Decades of political instability and economic crisis have had an effect on the national 
health indicators.  On most main indicators, Nigeria fares worse than similar sub-
Saharan African countries.  In 2009 the life expectancy at birth was 54 years and the 
cases of still births per 1000 births 42. Neonatal mortality rate in 2010 was 40 per 1000 
live births, and probability of dying by age of one year 88 per 1000 live births (WHO 
2012, 56). For example, the maternal mortality ratio of 861 per 100 000 live births is 
one of the highest in the world (WHO 2012, 74).  
 
HIV/AIDS, malaria, tuberculosis and cholera are wearing off resources, too. Adult (age 
15-49) HIV prevalence is estimated at 3.6 percent and approximately 2,9 -3,6 million 
adults and 180 000-520 000 children under 15 years of age in Nigeria are living with 
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HIV/AIDS. These estimates give Nigeria the second largest population of people living 
with HIV/AIDS globally South Africa having the largest one. (UNAIDS 2009). There 
are about 551 187 new cases of malaria, 84 121 tuberculosis and 44 450 cholera cases 
per year.  
 
The federal government budget on health ranged in 1996-2000 from 2,7-5 percent of 
total government budget. The total health expenditure in Nigeria is low when measured 
by the percentage of Gross Domestic Product (GDP) ranging from 4,3  - 5,5 percent. 
Private sector expenditure on health is high, approximately 66,5 -78,2 percent with pri-
vate households being responsible with their out of pocket payments for the 90,4-95 
percent. National Health Insurance Scheme (NHIS) currently covers only the formal 
sector of 4,5 million people, just 3,2 percent of the population. (Adinma 2010, 95.) 
 
 
4.2.2 Health care ICT in Nigeria 
Nigeria’s telecommunication sector, especially mobile technology, has been rated as the 
fastest growing in Africa (Idowu 2008, 24). Nigeria boasts to be number one GSM 
country in West Africa, number  two  in whole Africa and has the lowest cost of Sim 
packs in Africa (Oyekanmi 2012). These achievements apply chiefly to mobile technol-
ogy. The diffusion and usage of computers in Nigeria is still very low due to the cost of 
PC for an average Nigerian to purchase. Therefore the Cyber cafes are popular. The 
high cost of computers also explains why the majority of computer in Nigeria are 
cloned: two for the price of a new branded system of the same specifications. (Idowu 
2008, 17). 
 
Nigerian ex-pat Peter Idowu and his colleagues at Aston University, Birmingham, UK 
(2008, 20) bluntly and rudely  state that any country that finds it difficult to provide 
uninterrupted power supply (UPS) to its citizens will definitely have problems with the 
deployment of good ICT services, including ICT in health care. According to them, 
damage to research institutes’ computer laboratory equipments and organisations and 
business is caused when computer components can be destroyed by interrupted and un-
reliable power supply. Most ICT equipment is made to function in more stable infra-
structure under “controlled conditions”.  In their review of health informatics deploy-
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ment in Nigeria they list seven obstacles: erratic and epileptic electric power supply,  
attitude of the government, cost of ICT  peripherals, telecommunication  challenges, 
Internet connectivity problems, resistance to new technology and lack of maintenance 
culture. (Idowu et al 2008, 20-22.) 
 
The establishing of the Department of health planning, research and statistics in 1976 
can be seen as the start of  national manual and electronic HIS in Nigeria. Also, Federal 
Ministry of Health (FMOH) initiated early in the Primary Health Care implementation a 
Health Information System in 1987. Despite the health information system put in place 
by the government, a number of different data collection instruments and parallel sys-
tem has been operated by various development agencies. (Oluwagbemi, 2010, 48.)  In 
2006, the National Health Management Information System (NHMIS) unit was devel-
oped for the timely sharing of data to relevant agencies, departments, and programs op-
erating at the federal level. Federal Ministry of Health (FMoH) has chronically under-
funded HIS activities: poor infrastructure, uneven availability of the basic information 
communication technology equipment at the lower levels and weak capacity at the sub-
state level to collect and utilize health data. Despite of challenges, Nigeria rates well 
compared with countries in its income group with respect to timeliness of reporting on 
key health indicators. Every state has a state HMIS policy: standardized data collection 
sets for community workers and hospitals.   LGAs send summary reports, either manu-
ally or electronically to the state level HIS officer, who in turn submits data to the na-
tional level every quarter.  (Ijadunola 2010.) 
 
According to Kayode Ijadunola (2010) Nigeria had a functional manual medical statis-
tics system in the 1960s and 1970s. Data on mortality, morbidity, manpower, and hospi-
tal activities were published on a quarterly and annual basis.  However, the creation of 
health organizations such as the National Primary Health Care Development Agency 
(NPHCDA) and National Agency for Control of AIDS (NACA) combined with the de-
velopments of vertical disease control programs (i.e., polio, yellow fever, sentinel sur-
veillance, expanded program on immunization, National Contraceptive Logistic Man-
agement System, etc.) have severely weakened and fragmented the overall HIS of coun-
try. For example, 18 percent of primary health care facilities submitted reports in 1995, 
and NACA has experienced challenges in establishing a routine reporting system for 
HIV programs. For example, USAID has currently six HIV-specific patient manage-
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ment systems in operation in Nigeria, each adhering to different technical standards. 
Little information is shared by the various “owners” of systems, which impedes access 
to important health data. However, development fund supported initiatives e,g, recent 
data on key WHO’s Millennium Development Goal (MDG) indicators (maternal mor-
tality ratio, under-five mortality, HIV prevalence, and malnutrition) are generally fairly 
well available. But the coordination of, and between, disease specific information sys-
tems is virtually nonexistent. (Ijadunola 2010.) 
 
Also Oluwatolania Oluwagbemi and Philip Achimugu (2010, 48) from the University of 
Ibadan and the University College Hospital report of lack of integration in software sys-
tems and health information systems in Nigeria. IT is now being more and more used at 
the primary, secondary and tertiary levels of healthcare units in Nigeria. This situation 
has resulted in a large number of heterogeneous and mutually incompatible systems at 
these levels. The health information is fragmented, especially when some of it is still in 
manual format. 
 
In addition to my case CHIS, which was the first of the kind locally developed HIS in 
the beginning of 1990’s, there are also other software packages available and used in 
hospitals in Nigeria. Some of them are robust, non-commercial and developed by the 
local universities and university hospitals.  In 2003, the State Hospital Network known 
as SHONET was developed for sharing of hospital resources over the computer network 
in Nigeria. (Idovu 2010, 19).  
 
The foundation of healthcare services in Nigeria is laid by General Practitioners (GPs) 
and primary healthcare centre workers, who provide basic healthcare services to the 
communities. According to Oluwagbemi (2010, 48) only about 4 percent of GPs were 
using IT applications for the clinical purposes.  The sharing of patients’ records among 
GPs and general hospitals is a big issue. However, IT is being used more extensively at 
secondary and tertiary healthcare level such as general and specialist hospitals, as well 
as teaching hospitals. Commercial, US or UK originated software packages are often in 
use in large health facilities, especially in private sector in Lagos and Abuja. Doctors 
also develop and maintain their own private databases on their laptops especially for 
research purposes. (Interview 2010.) 
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Although there is a need and interest for more ICT in health field, there is also the resis-
tance. Idowu (2010, 21) contemplates how health workers expect training on how to use 
new technology and look for a corresponding increase in their income. However, the 
hospital introducing new technology may expect to reduce staff with the help of in-
creased outputs facilitated by modern technology. In Nigeria, downsizing is what comes 
up first at the introduction of new technology to health facility. This naturally leads to 
resistance due to the fear of losing jobs. The recommendation from Idowu is to initiate 
ICT in Nigerian hospitals more efficiently, train hospital staff on how to use it and not 
lay them off and employ those with ICT skills. 
 
Based on Grace Ajuwon’s (2003, 3) research the computer literacy of health personnel 
at least was a challenge some time ago in Nigeria.  He investigated computer literacy 
and internet use of first year clinical and nursing students in Nigeria at the University 
College Hospital, Ibadan. He found out that 57.4 percent of respondents could not use a 
computer and there was a need for ICT literacy to be added to the health science studies. 
More than half (58 percent) of the medical students were computer literate, majority 
(75.9 percent) of the student nurses were not. 33. 9 percent of the respondents had never 
used the internet. As a recommendation, Ajuwon (2003, 6) mentions adequate computer 
laboratories and works spaces and computer skills training added to the curriculum of 
both doctors and nurses.  
 
Later Ajuwon (2006) examined the Internet use of practicing physicians at the same 
teaching hospital concerning the search for health information.  98 percent of the re-
spondents had used the Internet; 76 percent accessed it from cyber cafes. Only 36 per-
cent physicians had their own private Internet connection and the majority does not 
have access at work. The hospital authorities had not provided this service to staff in the 
offices or consulting rooms due to funding constraints. Ajuwon points out that lack of 
access to the Internet in the office may limit physicians' access to up-to-date information 
for patient care, because 90 percent of the respondents reported they had obtained in-
formation from the Internet for patient care; of this number, 76.2 percent had searched a 
database. The database most recently searched was MEDLINE/PubMed in 99 percent of 
cases. Ajuwon suggests that because of high cost of books and subscription-based jour-
nals, majority of clinicians relies on the electronic medical databases for medical infor-
mation needs. 
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Interesting technical barriers were also found by Ime Asangansi and his team (2008, 11-
14) when investigating doctors’ perception of the medical recording system in Univer-
sity College Hospital (UCH), Ibadan through a survey (N=147). In this Nigerian study 
37,9 percent of the respondents could not use a word processing software while 87 per-
cent answered that they could not use any software for basic statistical analysis. Only 97 
of the 147 doctors could make their own slides for presentation, reason being that only 
half of them owned a personal computer. However, 87 percent believed the computer-
based system will be a better than manual system for patient records, yet the manual 
system was then still in use.  The major reason given by the respondents on why the 
computer-based system would be better was the better accessibility of patient records to 
doctors. Other popular reasons were that it would be cheaper on the long run and that 
parts of the records from different departments could more easily be tracked. 
 
According to Asangansi et al (2008, 11), the ownership of a computer was strongly as-
sociated with better information-handling knowledge and favourable perception of the 
computer-based record system, although it cannot be determined whether the ownership 
of a computer per se led to improved ICT knowledge and skills or was it better knowl-
edge in the first place that led to the ownership of a computer. Also, this skilled group 
contains more males than females, suggesting a gender-based digital gap. The authors 
recommend following: medical schools include training on basic computing skills in the 
curricula; hospitals and health authorities should support the acquisition of personal 
computers by employees; more research should be done into factors that play an impor-
tant role in computer use among doctors in developing societies. 
 
More recently Adeyoyin and his colleagues (2009) conducted a survey (N=188) investi-
gates the ICT literacy among the health workers at a Nigerian teaching hospital . They 
reported 74.5 percent of the respondents being aware of the use of ICT equipment in 
health institutions. Media and friends were the major sources of awareness to the re-
spondents, not the health facility or management.  66 percent were aware of telemedi-
cine.  Unfortunately 76.6 percent of the respondents did not have ICT equipment in 
their various health departments. However, the study also revealed that in the respon-
dents' assessment on the attitude of health workers to the use of ICT, they observed that 
the fact that the ICT is not available for their daily work has made it difficult to show 
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serious interest, leading to a apathy towards ICT because of lack of opportunity for 
them. 
 
4.2.3 The CHIS software package in case  
In 1988 the Obafemi Awolowo University Teaching Hospitals Complex (OAUTHC) in 
Nigeria was in process of purchasing a computer system for its Accounting and Medical 
Records Departments. There was a well established Medical Records Department in 
charge of the health information collection, processing, and delivery. More than 
100,000 case note folders were already in the archives, and the card boxes for the Mas-
ter Name Index already took up several square metres of space. Hospital management 
saw computerization being more relevant to the central coordination of activities and 
data collection for future. Nigerian Federal Ministry of Health (FMHO) had also pro-
posed this direction in their policies. (Makanjuola et al 1991.) 
 
 At the same time, the Computing Centre of University of Kuopio, Finland, established 
an experimental research project on Health Informatics with the Obafemi Awolowo 
University, Computer Science Department. These developments were consolidated dur-
ing a Finnish researcher's stay at the Computer Science Department, OAU, in 1989. 
Development work for a basic Medical Records and computerized patient record system 
was started the same year by utilizing a public-domain (free) applications package from 
the U.S. Department of Veterans Affairs (VA), based on the M (or MUMPS) program-
ming language and VA tools, but heavily modified to support the local needs.  Medical 
record department and Medical Records officers were actively involved right from the 
beginning. Throughout the project, a major objective was to develop sustainable, en-
dogenous capabilities, and was reported to be first of the kind in Nigeria. Later the solu-
tion was named MINPHIS Made-in-Nigeria Primary Care and Hospital Information 
System. (Makanjuola et al 1991, Daini et al 1992, Korpela 1994, 20-26, Soriyan 2004, 
220-226.) 
 
January 1991 the initial version for hospital use was launched in the OAU Teaching 
Hospitals Complex after a hospital test period (Makanjuola et al 1991, Korpela 1994, 
27). The main menu of the application as demonstrated in the Figure shows the patient 
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admission, discharge and transfer (ADT) functions were the original core functional-
ities.  
 
FIGURE 10. Main menu of the computerized patient record application (Makanjuola et al 1991) 
 
The development and collaboration of the three partners’ continued and new functional-
ities were developed over the years based on user needs. Also, intentional synergies 
were met e.g. when developing client-server architecture and graphical Windows-based 
user interface was developed and released in July 2001. (Soriyan 2004, 204.) Basic 
ADT function of  a patient admission and the data entry window for that purpose is ex-
emplified in Figure 11.  
 
 
FIGURE 11. Patient admission window (Print screen pictures of software application 2011) 
The latest version in production v3.0 was released in 2005-2006 utilizing a Delphi-
FixIT developed at the University of Kuopio and allowing more modern user interface. 
In addition to the Patient Admission and Discharge module and Statistics for example 
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Laboratory, Nursing (Figure 12), Radiology, Pharmacy, Oncology, Billing, Eye and 
functionalities to  Statistics have been added. Depending on the hospital and ward, the 
number of modules used and the extensiveness of usage may vary. (Interview 2010.) 
 
 
FIGURE 12. Main window of nursing documentation (Print screen pictures of software application 
2011) 
 
The latest version 3.0 was installed in at least in five hospitals in Nigeria, although the 
original plan was to market it to all teaching hospitals in Nigeria and later possibly to 
introduce it as a commercial product to other areas, too. However, some interested po-
tential customers in Nigerian hospitals were in the opinion the package was not yet 
ready for commercial release and the hospital testing was not extensive enough.  (Idowu 
et al 2008, 19).  There was also some disagreement between the partners at the turn of 
the century and beginning of the 2000 as how the pricing, marketing and services of the 
technical and developer team from the university should be organized. (Soriyan 2004, 
248-150.)  
 
Tatu Päkkilä (2010, 69) suggests in his case study of re-engineering of software archi-
tectures that so many new and heterogeneous modules were added to the CHIS of this 
case that its efficiency and maintainability decreased. The upgrading of existing installa-
tions proved to be problematic, too. Also the interoperability capabilities started to ap-
pear inadequate as local health information systems should be able to exchange data 
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with national-level HISes. To solve these challenges, a comprehensive reengineering is 
needed. The next generations of the software package and system implementations are 
currently being worked on. 
 
 
4.3 Data collection process 
 
This chapter describes the process of data collection. Creation of the instrument for data 
collection, testing the interview themes and modifying the probing questions will be 
described. Process how the interviewees were selected and challenges conducting the 
interviews in developing country context will be shared. Also, some ethical considera-
tions will be discussed. 
 
 
Data collection instrument 
 
When the depth of the information is in the focus rather than the breadth, the method for 
data collection is usually in-depth thematic interview of individuals. The method of in-
depth thematic interview can have features of the earlier mentioned ethnographic ap-
proach.Traces of participatory involvement can be seen in interview often taking place 
in the environment of the informant and researcher’s high respect for the local 
knowledge. Informants and interviewees are seen as subjects whose insider perspective 
is valued. There is the aim for natural dialogue rather than controlled data collection 
situation. The purpose is often to contextualize, understand and describe phenomena 
instead of generalizing. The researcher attempts to make the interviewees to feel at ease, 
not threatened despite of the potentially sensitive topics. (Aina 2011.)The whole inter-
view episode as its most successful could be even described as an engaging and em-
powering experience. 
 
The data collection instrument (APPENDIX A), a form of the pre-defined interview 
themes from Hanmer’s extended conceptual model of CHIS use was used. Themes were 
derived from the   factors associated with successful CHIS implementations as present-
ed in Hanmer’s model:  Knowledge and understanding of CHIS, Appropriateness of 
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HIS design, Performance of HIS, Availability of resources for CHIS, Allocation of re-
sources for CHIS, Management commitment to ensuring CHIS success, Availability of 
resources for CHIS, Allocation of resources for CHIS Effective use of CHIS and/or 
CHIS outputs. (Hanmer 2009, 79). Also, the respondents were asked to evaluate on 
scale of one to five how useful you see MINPHIS for their work at the time of the inter-
view. 
 
A pilot interview of one nurse using the system and one computer science student was 
conducted to assess the appropriateness of the themes and probing questions that were 
prepared in case the interview did not flow smoothly.  Based on that and a content 
analysis exercise of the pilot interview transcript,  the interview themes were not 
changed as such but the theme of Availability and Allocation of resources was found to 
be best discussed in one thematic entity just as Hanmer had noted when refining her 
initial model into extended model questions (Appendix A). Some modifications to prob-
ing were added based on related literature. Also, a section for other observations of 
nonverbal communication and environment was added to the demographics data collec-
tion form (Appendix B). Based on the pilot interview, it was also decided that the inter-
view session should be targeted to 45 minutes and not exceed 60 minutes. 
 
The open ended probing questions and probing words used for and managers adminis-
trators were slightly different because these professionals are not directly involved in 
patient data handling. Also, separate probing questions were used for the software de-
veloper to initiate discussion on maintenance, technical support and user requirement 
discussions. 
 
 
Selection of respondents and conducting the interviews 
A mixture of purposeful sample and convenience sample of sites and respondents was 
utilized. Purposeful sample means that people, organizations and communities are se-
lected because they are information rich and provide a useful insight of the phenomenon 
of interest. Selection is aimed deliberatively at individual experiences at the phenome-
non and the purpose is not to generalize from the sample of population. (Patton 2002, 
40.)  For example, researcher may want to interview out respondents at both ends of a 
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spectrum to represent different viewpoints or might also want to recruit informants who 
have the best knowledge and experience of the topic (Silverman 2005, 129). Another 
non-probability sampling technique that is based on the judgement of the researcher is a 
convenience sample, where the units are selected because they are the easiest to access 
The two hospitals using the case study CHIS were both purposively and convenience 
selected out of the current eight hospitals using this system in Nigeria. The hospital A 
was clearly convenience selected because of the location close by the university where I 
studied as an exchange student for three months. According to the software developers, 
so called HIS team at the local university, the other hospital selected to be a site for em-
pirical data collection has demonstrated the most extensive use of different modules and 
functionalities of the CHIS and apparently had the most satisfied and avis users. Expec-
tations thus were that the users would have usefulness insight of the phenomenon of 
perceived usefulness. 
Selection for staff members for interviews was purposive in approach. Because the per-
ceived usefulness of CHIS was the interest, the informants were expected to be active 
users of the software package. The actual contact to hospitals and staff members was 
done with the help of the CHIS developers and the local university staff, who had pre-
vious contacts to the sites. It is to be noted that the protocol of approaching hospital 
administration having interview requests in mind is more formal than in Finland, and 
therefore it was seen appropriate to use the existing local contacts to ensure the permis-
sions. The hospital administrators or managers then assigned the system administrators 
to recruit volunteers of medical records officers, nurses and doctors to share their expe-
riences of CHIS use.  
 
The presidential and parliament elections were approaching which were assumed to 
develop instabilities in political climate especially up in north, so there was no time to 
contemplate how the selection of the sites and recruiting of the potential interviewees 
was to be done. Criteria for site selection thus included accessibility and safety. The 
travel time to hospital and accessibility to the Hospital A, earlier used as a development 
and testing site for the CHIS, was within an hour. Travelling to hospital B required an 
overnight stay on the way there and overnight stay at the site and on the way back. With 
minimum of two interview days it become after all a four day trip with various security 
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precautions including university car with government registration plates and a local pro-
fessional driver. It is not safe to drive in the dark in Nigeria due to road safety issues in 
general. In addition to that, especially during the election time there were contemplated 
curfews taking place due to violence. 
 
Permission request (Appendix C) to conduct the study both sites were obtained from the 
chief medical directors who were themselves also natural choices to be informants not 
just as per courtesy but as representatives of decision makers in the hospitals. They also 
helped to select the other managerial and administrative representatives for interviews. 
The software developer was selected based on his long experience  in the field and was 
interviewed two weeks after the hospital B interviews took place during time of which 
the transcripts of hospital A had been already conducted into text.   
 
The pilot interview and interviews were first conducted at hospital A in western Nigeria 
during 28.3-1.4. 2011. The second set of interviews was conducted at a teaching hospi-
tal in the northern part of Nigeria, Hospital B, during the following week 4-7.4.2011 
during two work days.  The drive to north required an overnight stay on the way there 
and back, and a night’s stay at the hospital vicinity. The interviews at site B had to be 
cut to one and half days and also the interview approach of Medical records officers 
were  transferred to ad hoc group interview, because there were news of political insta-
bilities and  hostilities associated to the national elections in the area. The locals strong-
ly advised a white person should not stay. 
 
All together 19 people were interviewed representing various professions: registered 
nurses (A:2+B:2), doctors (A:2+B:2), medical records officers/information officers 
some of whom, at hospital B, also worked as System administrators (A:2+B:4), repre-
sentatives of managements and administrators (A:2+B:2) and a software developer of 
the CHIS. It is to be noted here that at both sites A and B the Medical record officers 
and at site A also CHIS facilitator nurse take responsibility of the user training and 
some of the technical support. The IT department was in process of taking more and 
responsibility of the technical support at site A. ICT or IT or CHIS system administra-
tors were not either available for interviews or not willing to participate, although they 
willingly participated in recruiting the other professionals for interviews. Interviews 
were digitally recorded individual interviews of 45-60 minutes. The interview locations 
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varied from server rooms and doctor’s launches and private offices to board rooms and 
nursing stations at emergency units. Privacy was occasionally a problem as people were 
coming and going, so was the noise from the air conditioning or fans. The topic of the 
study and themes of interviews were warmly welcomed and discussed with enthusiasm. 
 
An interesting detail to be noted is that in addition to development of CHIS application 
the interviewed software developer had been involved in deployment, installation and 
implementation projects of the CHIS application to several hospitals. He has conducted 
both technical and user trainings and also taken care of some of the service and mainte-
nance in the beginning of the projects.  He has knowledge and skills in system integra-
tion and system architecture. 
 
 
Ethical considerations 
 
Approval for the study was obtained from the chief medical directors and nursing man-
agers of the two organisations. Because the study did not focus on patients or their data, 
protocol did not require statement of ethical commission or equivalent. The top man-
agement was approached for approval in form of a written request and a copy of inter-
view themes. The local University functioned as a contact to the hospitals because of 
their longstanding partnership in various projects. 
 
The selection of the different professionals for the interviewees at the hospitals was 
done by the managers and CHIS system administrators based on the presented study 
plan. When arriving to the site and meeting the respondents for the interview, it was 
confirmed face to face that they were participating to the study voluntarily. Everybody’s 
individual consent was thus also obtained verbally when explaining the study and inter-
view plan. Confidentiality and anonymity of the information collected was explained, as 
well as handling the data and reporting the results.  It was told that the recordings will 
be erased after transcription process and their demographics handled and research find-
ings reported such a way that their privacy would be protected. Also, it was explained 
that the intention of the study was not make comparisons between professional groups 
or hospitals or to point out “acceptable” and “unacceptable” ways to work with CHIS 
but to collect experiences of usefulness which could hopefully be used to help others to 
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understand the complexity of implementation and maintenance of these systems in gen-
eral. All the approached persons agreed to participate to interview.  
 
 
4.4 Data Analysis 
 
The method to analyze qualitative data can vary from purely language oriented analysis 
such as discourse analysis to phenomenological and ethnographic approaches. The con-
tent analysis is a well-known data analysis method of recorded interviews, text and au-
diovisuals. Traditionally these methods have been used widely in humanistic and social 
sciences and anthropology due to the holistic and natural approach to explain complex 
phenomena. (della Porta ja Keating  2008, 27-28.) 
 
Both inductive and deductive content analysis methods were applied in this study. De-
ductive content analysis is used when the structure of analysis is based on the previous 
knowledge.  It is often used in cases where there is a previous knowledge in form of 
concept, framework or model, or the researcher wishes to retest existing data in a new 
context. This may also include testing of categories, concepts, models or hypotheses. 
(Elo & Kyngäs 2008, 107-109; Hsieh & Shannon 2005, 1277) 
 
When a deductive content analysis approach is chosen, the steps include formulating a 
categorization matrix and coding the data according to the categories. Categorization is 
based on earlier work such as theories, models, mind maps and literature reviews: in my 
case on Hanmer’s conceptual model. After a categorization matrix has been created, all 
the data are reviewed for content and coded for correspondence or exemplification of 
the identified categories (Elo & Kyngäs 2008, 111). 
 
Hsieh & Shannon (2005, 1281) propose that if there is an existing previous framework 
or model of the topic of the interest which helps to focus the research questions, the type 
of deductive content analysis can be called directed content analysis. Then the goal of 
the research is validation or conceptually extending the theoretical framework or theory. 
Hanmer’s conceptual model and its’ six categories in form of factors effecting CHIS use 
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and perception of usefulness give the themes to my in-depth interviews. Her model and 
the earlier research affecting her model will also guide the discussion of findings. This 
study either supports and enriches the previous information or offers an additional or 
contradictory view. 
 
In addition to deductive approach, an inductive content analysis method was used in this 
study. As explained by Patton (2002, 453) it involves looking for patterns, themes and 
categories in one’s data towards understanding and building the generic categories. The 
analyst interacts with the data and the findings arise and are born within the data itself 
and new categories are built, whereas in contrast the deductive analysis the data is ana-
lyzed based on the existing framework and categories. Researchers immerse themselves 
in the data to allow new insights to emerge and new categories of data are derived in-
ductively from the data itself (Elo & Kyngäs 2007; 109, Shieh & Shannon 2005, 1279). 
 
Inductive method was utilized when deriving the good practices of perceived usefulness 
from the pool of user experiences: grouping original direct quotations to compressed 
expressions, then into sub concepts and subcategories and finally into upper level con-
cepts generic categories. These upper level concepts or generic categories, the good 
practices, were then grouped and reported according Hanmer’s model. Thus mixed ap-
proach of content analysis methods has been applied in several cycles. 
 
Digitally recorded interviews were first listened twice and then transcribed into text 
files. Altogether 146 pages of transcripts were obtained. The interviews were then lis-
tened one more time while following the transcripts of narratives. 
 
The narratives of each professional group were read repeatedly and reviewed. Analysis 
of the narratives per professional group and per thematic topic was conducted by look-
ing for patterns in narratives. For example, did certain types of topics, phrases, expres-
sions or words come up frequently within certain discussion themes or on the contrary 
were some expressions isolated and limited to certain users or user groups only. Tran-
scripts were read again, and expressions describing similar phenomena were color cod-
ed in order to track and group them more conveniently. Then the expressions were 
transferred into a matrix created based on Hanmer’s factors. 
 
 50 
Also, there was need to create another kind of matrix to facilitate the data analysis. In 
addition to the user experiences of CHIS usefulness in general, in form of user narra-
tives, my research questions included interest in issues affecting usefulness and how 
usefulness could be enhanced. At this stage of data analysis, the expressions of issues 
affecting the usefulness and the enhancement ideas mentioned by users were recorded in 
another the matrix by professional groups.  
 
Objective of this study was not to compare or contrast individual users, professional 
groups or hospitals, but to look for more generic experiences of CHIS usefulness in a 
developing country context. It was noted early during the analysis process that similar 
observations and expressions of usefulness or threats to it had been verbalized across 
professional groups. For example, the individual needs assessment for ICT training and 
“train the trainers” method was verbalized by nurses, medical records officers, manag-
ers and developer both in positive and negative expressions 
 
Thus the content analysis was taken one step further. The boundaries of professional 
groups or the face value of the expression being negative or positive regarding the expe-
rience of usefulness were not meaningful anymore at this stage of analysis. Now the 
objective was to look for common nominators that could be formulated into good prac-
tices that promote CHIS use and experiences of usefulness as demonstrated in Figure 13 
describing the data analysis process. 
 
 
 
FIGURE 13. Data analysis process flow 
 
For example, in category of Effective use of CHIS outputs, the issues affecting useful-
ness, the quality of the statistical reports and outputs in general were verbalized in both 
negative and positive terms. Nature of expression depended on whether the respondent 
 51 
described optimal scenario or unfortunate recent data corruption scenario. The upper 
level concepts derived from expressions are, however formulated in the analysis process 
into Good practices on general level so that the professional group, the weight of the 
expression and the notion if the expression is about optimal situation or a real life situa-
tion is faded. 
 
An example of the inductive content analysis (Appendix D) exemplifies the abstraction 
process conducted to come up with a Good practice in the category of Availability and 
allocation of resources, in this case in the issue of ICT trainings. To achieve these more 
global upper level concepts, direct quotations and original expressions of respondents, 
regardless of the profession, were grouped into more compressed expressions. Then 
they were further analyzed into sub concepts and finally the upper level concepts were 
retrieved from these. All these formulated and refined upper level concepts are reported 
as the Good practices to enhance usefulness.  Hanmer’s framework is carried along. 
However, some good practices concerning environmental and cultural context did not 
seem to fit directly into previous categories. This notion of an emerging new category 
was already acknowledged earlier when grouping the narratives of different profession-
als according to Hanmer’s model as framework. 
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5 RESULTS: EXPERIENCES OF PERCEIVED USEFULNESS BY PROFES-
SIONAL GROUPS 
 
In this chapter results will be presented first by professional groups.  Direct quotations 
from doctors, nurses, medical records officers, representatives of administration, man-
agement and software and system developer will exemplify the experiences of per-
ceived usefulness. Then results will be summarized bearing the other two original re-
search questions in mind: issues affecting perceived usefulness and how usefulness 
could be enhanced. 
 
The interviewed people (n= 19) included registered nurses (two from site A, two from 
B), doctors (two from site A, two from B), medical records officers (two from site A, 
four from B), administrators and managers (two from site A, two from B) and a soft-
ware developer from the local university. Four of the interviewed personnel were fe-
male, 15 male. All but one had been using CHIS at least some at some point during their 
work routines, but were not all currently very active users. The medical records officers 
were exception: they all used CHIS several hours per day. Computer training was 
achieved mainly by self study and combination of learning on the job. All but one nurse 
owned also a computer at home. Unfortunately sharing other demographics like age, 
educational or ethnic background might violate the confidentiality of the interviewed 
personnel and make them identifiable. 
 
 
5.1 Doctors 
 
All the interviewed medical doctors, two from each hospital, highlighted the importance 
of CHIS in general for the availability, accessibility and legibility of patient data.  The 
simultaneous access to data by several users was valued and seen as speeding up patient 
care decisions and diagnosis formulation.  The complete and high quality data was seen 
as the core requirement for the CHIS. According to the doctors, the value of CHIS, in 
addition to the clinical data at the bedside, lies in the statistical data needed for the re-
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source planning and evaluation of the performance of their specialty field when report-
ing for the local government or state level. 
 
Doctors expressed that improved knowledge and understanding of the CHIS contribute 
to an improved level of usefulness and use. 
“If the previous patient information or case note is accessible throughout 
the hospital, patient care becomes much more efficient as the diagnosis 
can be done quicker and treatment started. Clinicians are then motivated 
to use the system, because they see the benefit and value of it for patient 
care”. 
 
According to doctors, the current CHIS use and perceived usefulness sometimes be-
comes compromised by the attitudes to CHIS. 
Training is needed; training on value of the system. Attitude is the prob-
lem partly from the older generation’s part. Maybe I could also be more 
active; with my own example, as a role model. But it is difficult because I 
have some concerns about the reliability of the current system.” 
 
The partly paper- partly electronic system for clinical data documentation is met with 
some concerns amongst doctors.  The clinicians expressed that they were not always 
sure where the information was – especially if there had been a network problem during 
which doctors and nurses were not always able to access the CHIS but instead scribbled 
their notes on piece of paper and intended to document it later after network resumed. 
There is a concern what if all that documenting does not get done afterwards. 
“We were 100 percent paper before; now let’s say 75 percent paper and 
25 percent electronic.  It is inefficient. We need to computerize. Current 
system needs to be utilized more, in a structured manner. Now we are not 
sure if the data is complete”. 
 
Concerning the appropriateness of the design of the current CHIS the interviewed doc-
tors had no major complains concerning functionality or design other than a need for a 
designated module for their daily patient assessments. 
“Medical progress note or a case note module is most important to us. 
Progress notes should be available simultaneously by different profes-
sionals when needed.” 
 
Also the laboratory interface being not available is seen as a real drawback that decreas-
es the overall experience of perceived usefulness amongst physician users.  Respond-
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ents stated that they knew that laboratory interface could be built in but the functionality 
was not available Sin the operation rooms, accident and emergency and the surgical 
ward where the interviewed doctors practiced. 
Currently it just does not yet support the doctors’ work flow here.” 
 
Doctors reported occasional log in problems which might be due to network overload. 
As a result they saw the use of CHIS currently problematic and somewhat unreliable. 
All doctors described these problems as performance problems although two of them 
admitted the software itself might have not any performance problems as such but for 
the end user all the same the system seemed slow or inaccessible at times. Two of the 
interviewed four doctors had developed their own methods to ensure data collection for 
their purposes in addition to the official paper documentation. 
“Because of deficiencies of the general HIS for example surgery personnel 
keep all their patients’ records on their personal computers, install and 
use various other applications on their private laptops. I could put my da-
ta on the Hospital IS if it was reliable enough.” 
 
The doctors explain that the objective in both hospitals is that the doctors document the 
patient diagnosis and outcome both to the paper case notes and in CHIS system. In prac-
tice all doctors do not enter the data to CHIS, which has been traditionally seen as the 
duty of the Medical officers. Therefore medical records officers still check all the dis-
charge summaries and transfer the missing outcomes and ICD9 diagnosis codes to 
CHIS after the patient discharge after the paper file is available in the medical records 
department. 
 
None of the interviewed doctors are happy with the current situation with the data quali-
ty of CHIS. They indicate the improvement in the quality of the information drawn from 
the system in terms of accuracy and completeness as one of the advantages of the CHIS 
in general. In addition to clinical patient data and statistical outcome needed for the ac-
tual patient care, the accurate information is also needed for research purposes. Also, 
they explain that their performance as individual professionals, as a team or unit could 
be evaluated by the head of the hospital on the information retrieved from the system. 
“I go to the Medical records department and get that I have done 40 cases 
of laparoscopy, although I know I have done more, like 90. As if they have 
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another coding system. So that is why we do our own record keeping on 
our laptops.” 
 
Maintaining several documenting systems is expressed to be stressful and even frustrat-
ing to the staff. 
“We should either go fully computerized or stick to the paper, but this is 
eating our resources” 
 
Doctors pointed out the importance of hospital management communicating strategic 
decisions how to continue the computerization of hospital and how to go into fully 
computerized system rather than struggle with both paper and various electronic data-
bases. it was seen important to integrate information from other systems e.g. to access 
laboratory results and radiology images through one single workstation. 
I’d like to see much more computerization strategy and structure in the 
work of the management level. Current systems could be utilized mote be-
fore we go further. 
 
They also acknowledged funds and resources are needed for this. Yet, the optimism is 
there. 
The management is willing and supportive, but it will take them some 
more time, effort and commitment to get this computerizing fully going. 
 
Regardless of the reason for the overlapping, duplicate or missing data,  partially paper 
and partially computerized patient data, the data fragmentation is seen as a risk for the 
effective use of CHIS and outputs and thus decreasing the usefulness. 
“Most you need the data for patient care. It has to be complete and always 
reliable. The quality of statistics is important, too, because patient out-
comes and our clinical performance are evaluated based on statistics. 
As it is now, I do not always rely on the information I get. Therefore the 
usefulness of the current system is 2/5.” 
 
5.2 Registered nurses 
 
Three out of the four interviewed nurses immediately stated that clinical staff  have to 
understand what can be achieved with such systems: information systems are to im-
prove quality, efficiency and continuity of care. 
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“It is not something that our managers have ordered us to use. CHIS is a 
powerful tool to improve our patients care and our work, too. We should 
see it as an achievement, not as a burden.” 
 
One of the four interviewed nurses stated the main aspect of usefulness of CHIS in her 
daily work is that is brings vast amounts of information in a much more legible and ac-
cessible format. She had been first reluctant to learn to use the CHIS but after under-
standing the value it brings to the patient safety, she became motivated. 
“It has been proved scientifically in many studies, that number of errors is 
reduced when computerized systems are being introduced because notes 
and prescriptions are more legible. Most of those handwritten notes you 
cannot read, and the people in the next shift might interpret them wrong.” 
 
Another nurse point out health care is time sensitive and delayed response time can be-
come expensive if diagnosis and thus response to treatment is delayed because of poor 
information flow.  Information doctors and nurses collect complement each other and 
become transparent, simultaneously accessible to everybody with the appropriate access 
rights to use it. 
“You do not to need to start from scratch; you continue data collection 
and utilization from where the previous staff member finished: continuity 
of health care.  So another important feature of usefulness is the support 
for our workflow.” 
 
All nurses in both hospitals mentioned the lack of Medical progress notes for doctors as 
the main drawback in the appropriateness of design. According to nurses, therefore doc-
tors are not motivated to use the system. Also a more dynamic nursing process docu-
mentation approach e.g. in the form of inbuilt NANDA or some new features to the ex-
isting nursing documentation module was mentioned. 
“Possibility to copy, paste, utilize previous nursing notes, of course origi-
nals intact and history available in audit trail for legal purposes.” 
 
Other than that, the CHIS design was appreciated. Current CHIS was seen easy to use 
and  user friendly. One experienced user however, wished to see some more colors, 
themes, and a bit more colorful and modern look. 
“Attractive little things like graphs, configurable task lists of dressing 
changes etc, reminders with sound, new icons, maybe a bar of scrolling 
information on the lower part of screen?” 
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The same nurse criticized some of the data entry forms to be too long. 
“Too exhaustive. Almost overwhelming when a nurse sees some of the 
forms. Could it be in smaller sections? Or modifiable? You fill in a very 
long form and then the network goes down and there it goes… not saved.” 
. 
Just as doctors, nurses in both hospitals mentioned the frequent log in and network 
problems as major issue that compromises the performance of the CHIS and affects the 
usefulness. They mentioned the network infrastructure that hospitals use to connect 
terminals to the server to be the possible reason for this. In the hospital A there were 
already over 20 workstations in the wards but system distribution per the number of 
wards and clinics is expected to grow rapidly in near future. Nurses were optimistic a 
robust and reliable network infrastructure would be rebuilt in during the extension. 
“Log-in rating can be already now as low as about 3 out of every 10 login 
attempts in a week randomly per every system. Our primary assignment is 
caring, not struggling to log in.” 
 
Nurses explain in one of the other hospital that usually once they manage to log in and 
use the system there is no problem with the system performance. But if the network is 
not available they might be challenged with other kind of problems. 
“I log in my password the system will not allow me in. I report the prob-
lem and they accuse me of forgetting my password! Not true! Instead I 
queue up due to the server access control, waiting to log in when some-
body else logs out somewhere else?  So I am handicapped and have to go 
to treat my patients and come back later. But that time to come back may 
never come, and the documentation is not done.” 
 
Another nurse puts it bluntly. 
“Primary assignment is caring, not struggling to log in.” 
 
Two nurses tell they might stay unpaid overtime to do documentation later, or write 
notes on paper file and to try to remember to document it the following day to the com-
puter. Some just forget. The result is what the doctors already experienced: partly unre-
liable data. 
“There might be discontinuity, data incompleteness.” 
 
The nurses see the shortage of recourses of all kind an everyday issue in developing 
countries. ICT training is mentioned as a fluctuating resource. In both hospitals either 
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the ICT Unit or Medical records unit organized periodic training sessions with the adop-
tion of the “train the trainers approach” whereby wards are told to nominate nursing 
staffs to the training. In hospital A trainings usually have a high turn-out of interested 
nursing staffs who often attend eagerly, irrespective of the stressful challenges of their 
work schedule, because they know the trainings might not take place regularly- 
 
However, the timing of the ICT training sessions is not always optimal as explained by 
nurses. For example, in hospital B, the nurses felt the CHIS application training was 
organized far too early. Before the workstations were installed in the ward six months 
had already passed, nurses forgot what they learned when not able to practice. Due to 
the quick turnover of staff trained people had left. Also, nurses felt that the hands on 
practice on the application is the best way to learn on the CHIS software. 
“Learning to use the mouse can be useful for the older generation of 
nurses, but majority of us use computers daily outside work. We’d value 
direct software application training.” 
 
In hospital A participants could not actually concentrate and learn due to too  many us-
ers per computer system. That is why the Nursing department proposed the self-paced, 
in-service training method for CHIS user group that increasing ICT competence and 
user-friendliness to computer programs. CHIS user group train the trainers continu-
ously. 
 
Concerning the resources for ICT help, in hospital A the nurses tell they are encouraged 
by the CHIS facilitator to call the ICT unit to lodge their complaints through the inter-
com telephone. In hospital B the nurse reports the problem to her immediate supervisor 
who then further calls the system administrator in the ICT unit. Often times, the ICT 
staff is handicapped, too, if the problem lies in the segment of infrastructural resources 
e.g. power supply or network. 
 
Nurses described that in case of network problem the ICT staff mainly comes to con-
firm the network cable connection, the network terminal slots and the network switch 
uptime functioning. If there is no traceable error, then the system is left to the next 
available login opportunity on the server if accidentally an already logged-in system is 
dropped. 
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Hardware resource problems are usually fixed within 24 h, depending on type of prob-
lem. If replacement of malfunctioning hardware parts is needed, one nurse explains it 
may take up to 2-4 days because of the bureaucratic process of getting financial ap-
proval to purchase such item, unless in rare cases, there is a ready replacement part at 
the ICT unit. 
 
In both hospitals the nurses describe the availability of more complex technical help, 
database query level consultation or software bug reporting process somewhat unclear 
and cumbersome. There is no continuous service or maintenance contract or structured 
contact between the developers and the hospitals using the CHIS. Any service or con-
sultation need to be requested and compensated case by case. 
 
Users report the suspected error in the database or a missing feature in the current appli-
cation, the report is escalated forward to supervisors and finally from the ICT unit to the 
developers. According to the nurses it is difficult to know if the bug will be fixed, when 
will it be fixed or will the feature request become implemented in the next version of the 
software or has it been rejected.. 
“There is no structured communication between the developers and users. 
we are waiting for a user meeting where users from other hospitals would 
also be present to share ideas.” 
 
CHIS facilitator nurse in Hospital A tells they proposed an initiative of System Audit 
and Analysis approach including CHIS Logbook. Users can describe login attempts and 
other problem situations and it will help the facilitator to collate the challenging issues 
for a CHIS User Group Report that is communicated to the ICT Unit and then further as 
a CHIS User feedback to top managements bi-monthly. According to this CHIS facilita-
tor nurse, that could be also utilized by the developers and potentially also by other hos-
pitals through user group. 
“This activity becomes imperative to help keep the interest of the users in 
CHIS usage alive and keep their intrinsic drive/self motivation pending the 
time the various challenges confronting will be resolved by the manage-
ment.” 
 
Ergonomics and the appropriateness of work environment is also mentioned as an issue 
of resources. Nurses state that especially the ergonomics is influencing the use and thus 
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even usefulness of CHIS. In both hospitals the system layout is such that there is only 
one computer per ward. All four nurses think that is definitely not enough. 
“Although the nurse: patient ratio varies randomly per ward and shift 
duty of the day, most of us nurses would  like to see one CHIS computer 
per 5 beds for clinical use.” 
 
Nurses stated they would prefer a portable slim computer strategically placed within the 
patient care environment, user password and fingerprint server authentication algo-
rithms. Naturally, Ward manager would need a separate workstation for personnel man-
agement, supplies and inventory management, patient care and procedure scheduling, 
staff performance rating and appraisals, management statistics, financial accounting and 
service cost analysis of patient’s healthcare expenditures, health insurance reimburse-
ment claims, staff information and payroll reviews amongst other.. 
 
About other factors, CHIS set ups that were supplied to the wards did not come with a 
comfortable work desk or any other furniture. Lighting can be problematic, too. 
“The computers are either placed in a corner office with poor illumina-
tion, or on a low table with poor ergonomics and neck-to-back body 
strain. This often discourage the active user of CHIS yesterday to continue 
the patient care information input today, thereby causing data inconsis-
tency and disjointed workflow in patient portfolio for future use.” 
 
Aside for ergonomics, other environmentally related issues such as dust in the dry sea-
son or moisture in the rainy season can complicate things Then there is always the un-
stable and interrupted power supply. 
“When the lights go off and you are in the middle of documenting some-
thing, you are never 100 percent sure how much of that was saved even if 
the generators would start immediately. And they do not. There is no UPS 
all over in general Wards.” 
 
Concerning management commitment to ensure success, nurses describe management 
role supportive yet slightly unimaginative: support merely consists of providing basic 
computer training. Other types of recognition and incentives are rare. Personal com-
mitment of nurses volunteering as super users or facilitator is not normally observed or 
compensated in monetary terms. 
“Maybe even a national ICT meeting, training or conference could moti-
vate some of the hard working pioneers.” 
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In hospital A, it is evident that the management is concerned about the declining HIS 
usage among the nursing staffs and has warned to embark on computer-based examina-
tion for promotion exercise. Nurses suspect this only fosters more fear among the staffs 
instead of encouraging use in a positive, rewarding manner. 
 
Nurses describe a empowerment type of computer project launched by Nursing De-
partment and Continuing Education Unit as a positive enforcement: the Laptop Acquisi-
tion Project in the hospital A. 
“Nursing staffs are encouraged to buy and own their new laptop with af-
fordable payment plan with no interest charges. There is free Norton Anti-
virus and Training Seminar as a bonus in order to promote ICT compe-
tence and application to nursing care.” 
 
The nurses explain there is no visible ICT strategic plan in hospital A and B that would 
demonstrate the commitment to ensure ICT success is. All interviewed nurses are aware 
there might be an ICT strategy, but they do not know what it means and how it will af-
fect their work in near future. For example, they do not know if there are information 
system integration projects planned to bridge the laboratory and HIS: 
“It would be only by the adoption of a clear ICT implementation policy 
that additional incentives, rewards or remuneration can be considered, 
structured and approved by the management.” 
 
In hospital A the nurses evaluated the nursing staff using HIS currently being 40 percent 
and it is rapidly declining due to unstable HIS system usability. When discussing effec-
tive use of HIS and/or outputs the nurses immediately mention the patient management 
information flow disintegration. The HIS outputs cannot be utilized effectively for pa-
tient care or strategic planning, if it is mainly only nursing personnel who are being fa-
cilitated to use HIS while others are still dormant except the Medical Health Records 
Officers who  use HIS  in storing and computing In-patient Statistics. In addition to sys-
tem availability, nurses in Hospital A raised the unclear protocol of admission and dis-
charge process documentation and the overlapping roles of nurses and medical records 
officers in general concerning the patient data documentation as one of the areas that 
could affect data completeness and thus usefulness. The perceived usefulness of the 
system as evaluated by the nurses is 2/5. 
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5.3 Medical records officers 
 
Medical record officers in the hospital A are pioneers of the system, because they were 
involved in the specification and testing of the first versions of the application. Medical 
records department in both hospitals see themselves as the most experienced HIS users 
because they handle the admission and discharge data collection of patients including 
ICD 9 Diagnosis, discharge summaries and patient outcomes. They are also responsible 
for statistics and retrieve various reports from the database. They have a clear view of 
the value of the information system in general for the patient care and for administra-
tion, e.g. in form of getting data for benchmarking or staff appraisal. 
“HIS is useful as such. It decreases waiting times of patients, when data 
available simultaneously in many places. We get statistics and research 
data more easily. Administrators can use it for following the standards 
and quality of care or base the staff promotion on performance of indi-
viduals.” 
MROs describe their involvement in launching and training the HIS use to other units 
and wards in the hospital to extend the data collection from purely admission, discharge 
and patient outcome oriented statistical data towards more and more clinical data collec-
tion. They underline the importance of clinical data being computerized to get gradually 
away from the current partly paper based system. MROs state the paper format is still 
official juridical format. 
“HIS is not used not a lot for clinical documenting Nurses are working 
hard: each have up to 6-10 patients to care and to document what they 
have done. There is one workstation per Ward. So we cannot be totally 
computerised, but combined with manual- double documenting at times. If 
management provides and everybody starts using computers we can move 
to electronic.” 
MROs however acknowledge that the current power supply and network infrastructure 
has to be more stable before manual part in information system can be discarded. Also, 
the database challenges and statistical retrieval problems of recent years have decreased 
the perceived usefulness of current HIS which they very much relied on earlier. 
“We cannot extend usage now since the problems with network and data-
base started. The plan is to extend from Medical records, add Radiology, 
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Laboratory, Pharmacy, then more towards clinical nursing and then doc-
tors.” 
MROs state that overall usefulness of HIS was for years 4,5 out of 5 but currently only 
2,5. 
“Doctor wants to know effectiveness of treatment and you cannot retrieve 
data. Ability to generate reports is vital we are a teaching hospital”. 
 
When discussing appropriateness of design and its’ meaning to usefulness, medical rec-
ords officers in hospital B are criticizing the appropriateness of design of current HIS.  
For example Pharmacy was earlier using HIS more extensively, but some inventory and 
storage  handling functionalities would have needed further development or even bug 
fixes the user requirements of which were already specified with the developers but the 
corrections never materialized in new versions. Also, in hospital A, billing and account-
ing modules were originally believed to be designed but according to MROs were first 
put on hold and then apparently cancelled. Those experiences decreased the experience 
of usefulness. 
 
However, especially in hospital A the Medical records officers appreciate very much the 
design of the modules that have been delivered. 
“Overall design is fantastic. All who have seen and used it, like it. It’s 
user friendly, our students like it, too.  They learn it easily. There are these 
other collaborative and technical issues that came on the way and de-
crease usefulness.” 
 
Medical records officers pointed out only a few application development needs for the 
clinical point of view in both hospitals. Full discharge summary in text format and 
medical progress note was mentioned as a need just as mentioned by doctors and nurses.  
Also, more configurable statistical reports and modifiable data queries to retrieve data 
for clinical research was mentioned. 
“Medical progress notes and easily modifiable clinical data queries to re-
trieve research data could be motivate the doctors so they would start us-
ing the system.” 
 
Another thing about appropriateness of design is mentioned when the feedback concern-
ing the feature requests comes up. The MROs feel they do not get answers from devel-
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opers if the requested feature will be ever implemented even if the specification work 
together with the clinicians has been done or suspected bug report delivered. 
“The communication between the hospital and the developers is problem-
atic.” 
 
Medical records officers in both hospital tell that speed or performance of CHIS  has not 
a problem as such, just the database and data retrieval problems or occasional network 
down times.  The overall performance is fine. 
“We have no 24 h coverage officially, but sometimes nurse call us. We 
had a service – maintenance contractor. Now management have expanded 
the ICT department so maintenance is done by the house.  All in all, this 
used to be stable, reliable system, fairly maintenance fee, and the relation-
ship with the developers was good. Now the help for specific software and 
technical problems is hard to get from them.” 
 
Concerning Availability and Allocation of resources, aside from already mentioned 
technical maintenance challenges, the medical records officers have been originally 
involved in training the users and maintaining the system as system administrators. The-
se duties have been gradually shifting to ICT units who have recruited more staff with 
pure ICT or technical background, whereas often a former MRO or nurse might func-
tion as a HIS system administrator or CHIS facilitator responsible for training the use of 
system and partly taking care of the maintenance, too- or at least as functioning as a 
moderator between different professional groups. 
“Now there are individually tailored training e.g. by CHIS facilitators or 
some kind of super users in Wards.” 
 
MROs see it important to allocate funds to improve the network and to invest on num-
ber of computers to promote computerization.  In hospital B the management allocated 
extra human resources to certain wards and placed a MRO in the ward as a role model 
to enter data into HIS and also to initiate wider use of system amongst clinicians. 
“The nurses took it so that the computer is only for the MRO staff to use 
and did not dear to touch it.” 
MROs in both hospitals feel the management is committed despite of the recent data 
retrieval challenges in CHIS database, gives resources and supports the operational 
work they have done to initiate CHIS use. Now some other active users like CHIS fa-
cilitators and reorganized ICT departments have emerged. 
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“We have installed, do projects, trained people, given support, entered 
most of the admission and discharge information and retrieved the statis-
tics- the supervisors or management are not involved on the operational 
level. Now we see lots of these activities gradually shifting to ICT depart-
ments.” 
 
There used to be a very active Committee in hospital A overseeing all the computeriza-
tion efforts and HIS usage, that meet every month. But after changes in organization, 
there are not regular meetings of all stakeholders, including administrators, developers 
and different user group representatives and house ICT. Same phenomenon is described 
in the hospital B. There have been changes in top management and responsibilities be-
tween technical people and MRO have changed slightly when starting new ICT units. 
There is an ICT strategy in place in both hospitals, but it has not clarified e.g. the un-
clear situation how to get consultation from developers for software or database prob-
lems. However, in Hospital B there is a maintenance contract draft formulated together 
with the developers and negotiations to be started. 
The MROs tell the management is committed to find solutions and to solve the current 
situation. 
“We are optimistic that HIS will work well again. It will be taken care of, 
the software code and database will be cleared out and fixed to get out the 
problem.” 
 
Currently the MROs in both hospital experience disappointment with the current use of 
HIS outputs which affects the usefulness, too.  HIS outputs have been traditionally 
mainly for internal use, unit level and hospital level decision making but information is 
also used for local government level and even up to the state level. Annual statistical 
report is one of the important ones 
“We were the first teaching hospital to do it in electronically in the begin-
ning of 1990’s, but now because of this database issues we had to send 
paper. Since 90s I used to finish the Annual Report in two days and put a 
copy on hard disc and send it, and now a group of us had to do it manu-
ally on paper for first time since beginning of HIS.” 
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Also, medical records officers see that some of the output data could be used more on 
community level for example on epidemiological forecasting of how diseases spread. 
Medical records officers give an example of direct HIS output usefulness to community 
in epidemics prevention 
“We document the reported cases of cholera and the addresses of pa-
tients- and immediately when we start seeing concentration of incidences 
in certain area we could inform the authorities to take precautions and 
start sanitation.” 
 
Similarly, because malaria and pregnancy are mutually aggravating conditions and 
might result to e.g. stillbirths, neonatal deaths and low birth weight infants with congenital 
malaria, doctors and researchers are interested in following malaria incidence of females of 
reproductive and child bearing age. This kind of information was earlier easy to obtain from 
HIS via a basic query in database. 
“Not possible anymore! We get and are able to use very small part of the 
statistics compared what we got earlier. Reliable statistics are needed for 
continuity of care, strategic planning and benchmarking.” 
 
MROs in both hospitals evaluate that only about 20-25 percent of staff that uses 
MINPHIS to some extent. They do not see usage growing unless the current problemat-
ic situation with developers is solved and the technical and database issues somehow 
tackled. 
“Usefulness is currently 1/5, not much now. The software itself is and 
could be useful- this is all now due to technical challenges and database 
issues.  As based on the original idea, it was and could be 4/5.” 
 
 
5.4 Administrators and managers 
 
Administrators and managers see two categories of members of staff: the computer gen-
eration, and then the older generation. These two groups have different knowledge and 
understanding of the system and perceive computer information systems and their use-
fulness differently. 
“The young are more computer literate and see also the benefits of sys-
tems more clearly; some of the senior nurses almost experience techno-
phobia.” 
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Managers suspect that some of the clinical staff, young or young, might think of HIS as 
limited to core statistics:  admission and discharge, mortality and morbidity, length of 
stay, number of patients treated.  Knowledge and uunderstanding the meaning and value 
of CHIS, as stated by managers, is there, especially amongst the administrators, man-
gers and doctors, but the obstacles are different in Nigeria compared to Europe or in US. 
“Because we are in Nigeria, in one of these developing countries in black 
sub Saharan Africa, we have our own unique problems. We must then 
tackle also the infrastructure and environment when we discuss the con-
cept of knowledge and understanding the HIS or perceived usefulness of it. 
Uninterrupted power supply is not self evident.” 
 
As administrators see it, a comprehensive HIS in general has other important functions 
in the hospital in managing the activities of staff who have no direct contact with the 
patient: engineering, accountants, administrators.  Personnel information, billing, ac-
counting, stock handling, ordering,  inventory, organizational resources and internally 
generated revenue from the patient bills can be seen as components of a fully blown to 
HIS, but these are not present in the application they are working with. Different infor-
mation systems and applications are needed, and the integrations of all the above men-
tioned is mentioned as a challenge by the administrators. 
 
One administrator in hospital A mentions that knowledge and understanding of HIS 
could also help personnel to understand that HIS does not automatically lead to sacking 
off or displacement of people. It might make the job of the people faster and more effi-
cient so more patients could be treated with same amount of resources. Naturally, as he 
explains, some work tasks might be re-arranged due to changes in the work flows and 
that might make some people feel uneasy and cause reluctance to adopt the new tech-
nology. 
 
The administrators do not see major problems in the design of the HIS when it comes to 
the minimum functionalities, but they see the technical and database challenges which 
have emerged in last few years as a major threat to the current use. 
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Some of the modules that were planned and developed have not been taken in use in the 
hospital or are in a rudimentary use because of above motioned reasons. Stock handling 
and inventory of medications in pharmacy and prescription of drugs are some of these. 
 
“We are not supposed to be sending prescriptions around in paper copies. 
Or make doctors and nurses run after lab results or make the surgeon to 
wait a test result in the OR. All these functionalities are supposed to be 
working. But because of this problem...The software design itself might be 
fine, but these other collaborative and technical issues have come on the 
way.” 
 
The lab interface is stated not to be in use and pharmacy is using only very limited func-
tionality. Billing and accounting are not developed, although administrators explain 
those were the modules both hospitals had originally in mind. They state commercial 
software packages for those functionalities have been or will be implemented. In hospi-
tal A the administrators feel that are about 20 percent of that as what comes to fulfilling 
those design requirements and needs they originally had in mind. 
“Medical Records and nurses on the ward use HIS most. Penetration of 
use is not as deep amongst doctors because of the lack of support for their 
work flow.” 
 
Administrators especially in hospital A feel they were abandoned after several years of 
productive, successful and creative collaboration with the CHIS developers. They feel 
they knew what full HIS could mean and did the specifications together with the devel-
opers. However, the collaboration agreement seems not to be clear enough after changes 
in both in organizations. 
“Developers and technical people from there are not any longer willing to 
collaborate with us. They see us as clients who should pay. Perceived use-
fulness is currently it is 2 out of 5.  Purely on functionalities that have 
been developed here and when the system used to functions properly, then 
usefulness could be 4 out of 5.” 
 
The administrators point out that there are electricity problems and network down time 
like always in developing countries. Paper is the natural back up. Now when worksta-
tions are being added to Wards, problems with log in and performance of the network 
has been reported more frequently. The administrators are aware nurses sometimes call 
that they cannot log in. Sometimes the reason for problems is the forgotten password, 
sometimes suspected to be of network origin. 
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“If that log in becomes more of a problem we must of course purchase 
more powerful server or look at the network or licenses or whatever will 
solve the problem.” 
 
The technical issues put an extra burden to the ICT unit, MROs, HIS facilitators in 
wards and as do the challenge of getting the institutions to work a little more collabora-
tively. Just as nurses, doctors and MROs name the issue of data retrieval is mentioned 
as the biggest problem by the administrators and managers, too. Users are making an 
entry, are not sure it was saved and are always not able to retrieve it. 
“Our ICT staff do not know how to go about it, because the technical peo-
ple of the developers have kept the thing to themselves. They are not show-
ing them the necessary things that they need to show our staff. That limits 
what we can do. We would need to pay for the service. We see us as part-
ners because we developed the software together.” 
 
 
Administrators see the concept of resources to cover a much wider spectrum than the 
other interviewees.  The administrators at both sites underline that to receive maximum 
benefits there needs to be a number of social, socioeconomic and infrastructure factors 
in place in facilities. This is not always the case in developing countries. The funds for 
investments are very limited and granted from governments based on the past perfor-
mance of the hospital. 
“Reliable statistics are needed to show we are performing well.” 
 
Because there is not yet for example guaranteed uninterrupted power supply despite of 
the large “generator farms” visible in the hospital grounds, there always has to be a 
manual backup system in case power fails. The generators provide the electricity for the 
most vulnerable functions of the hospital such as operating rooms, recovery areas and 
accident and emergency. The computers in general wards and the network system are 
not on the top of the list of priority when it comes to life saving situations during power 
failure. That is explained by managers as one of the reasons why both hospitals run the 
manual system and cannot think of fully computerized system. 
 
Other external factors such as electricity peaks after a break in power have an effect on 
the maintenance and durability of the hardware and software and thus affect the experi-
ence of usefulness of HIS. Also tropical environment brings some other kind of re-
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quirements for resource management:  to protect against harmattan when dry and dusty 
wind brings fine sand particles from Sahara and then again the moisture, heat, humidity 
and even floods during the rainy season in south west. Managers and administrators 
introduce other risks and threats we Europeans come not to even think of. 
“The availability of personnel…sometimes they are not available…there 
can be strikes..instability…” 
 
 
In addition to this, the high staff turnover puts stress on resource management. In hospi-
tal B there are also nurses who after being involved in HIS user trainings and becoming 
active in the ICT field became recruited to work in better paid positions, even abroad. 
“Talented ICT people will go to private companies, even abroad. We 
can’t pay the kind of salaries private business pays”.. 
 
 
Administrators and mangers mention training in general, also ICT training, as one form 
of staff retention. Instead of mass group trainings the approach is now more tailored on 
skills level.  Hospitals do not provide the same training for the older and the new: the 
older needs more time. The younger staffs often become facilitators and train their col-
leagues. 
“We plan the shifts so there would always be someone with the skill to 
oversee. Facilitator talk to staff, encourages them to use the system and to 
report problems and to reports to management what is needed. Also, 
training needs are evaluated.” 
 
According to administrators, management has a central role in successful ICT imple-
mentation. Motivation of the management is high, the vision and the idea of benefits is 
clear. Both hospital management and administrators assure they have new ICT strategy 
for future- 
“..to formulate the policy, to implement a good strategy,  to monitor, to in-
tegrate systems, to have data available online, to improve clinical decision 
making and patient outcomes.” 
 
As described already by medical records officers and doctors, there was an active com-
mittee in hospital A to oversee HIS implementation, system use and overall computeri-
zation. All the stakeholders were included, from administrators to ICT staff to develop-
ers and the end users.  The administrators express it used to work well until some chal-
lenges in the joint development. 
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“Now the committee is on hold, although some technical challenges, data-
base issues and software development issues wait to be addresses.” 
 
The active work of staff members who motivate HIS usage is not recognized formally 
in form of any incentives, but the management gives example of support that is given 
tto a particular unit or department due to their commitment. For example Radiology 
department in hospital A has showed initiative and dedication in their adoption of new 
technologies and computer use, and are now being granted with huge investments to 
acquire latest state of art technology. Extensive system integration is the next step. 
 
“The more some Ward or unit use and show commitment in their ICT us-
age, the more they get support and investments from management.” 
 
In both hospitals the administrators tell they are willing to work hard to solve the cur-
rent database and network problems. Service and maintenance of HIS either by the 
house ICT unit with the collaboration from the developers or outsourced are mentioned 
as possible solutions. The same way as medical records officers, administrators express 
the willingness to continue to collaborate with the developers in amiable terms but the  
contract  issues appear to be difficult to discuss because both parties see themselves as 
owners of the HIS application. 
“It was a wonderful relationship. We started as equal partners contrib-
uting different things depending on our skills and strengths based on our 
own position. Now they want to see us as we are clients who should pay 
for service. The relationship started breaking up, because we refuse to ac-
cept that they own this thing we created together.” 
 
 
In both hospitals the administrators tell that the motivation of the staff to use HIS is still 
there to some extent, but the current state of affairs prevents the optimal use. 
 
The administrators are aware of as what comes to effective use of HIS outputs to ensure 
usefulness of HIS. In addition to the benefits mentioned by other professional groups 
they name many more ways to use HIS data.  The integration need of systems goes wid-
er that the lab and Radiology in the plan of administrators. With full blown HIS system 
that is integrated to other available systems such as  billing, accounting, stock ordering, 
inventory, HR and  personnel one can oversee, plan and evaluate organizational re-
sources in general. Various reports could be retrieved from these kinds of integrated 
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systems to utilize as reports in local community planning level, local government level, 
state level and even national level for bench marking and to back up fund applications. 
On smaller scale, the minimum outcome reports of mortality, morbidity, case mix, di-
agnosis, discharge outcomes, number of patient treated per certain unit or per certain 
professional can be used for performance evaluation, staff appraisal, benchmarking and  
on bigger scale as evidence to the government to receive more budgeted funds for the 
hospital. 
“Because of the data entry and especially data retrieval problem the data 
are currently not reliable; partly missing data, double documented; conti-
nuity of data lacking.” 
 
Administrators voice a need to organize such conditions that the software package is 
performing what it is supposed to perform and what it was performing earlier.. 
“People do not rely on the system the same way they used to do earlier, 
the trust to outputs needs to be built again. If there is no trust, the motiva-
tion to put in data might be low. There is a lot of work to be done but we 
are still optimistic.” 
 
According to administrators and managers currently the HIS outputs are first for inter-
nal use: for the unit level and hospital level decision making such as number of patients 
treated per unit, outcomes and performance of certain individuals and professional 
groups. Secondly, HIS outputs are useful for external benchmarking purposes. This kind 
of information is needed when for example government evaluates the performance of 
the institution compared to other teaching hospitals when deciding the allocation of fi-
nancial resources. 
 
Administrators see that more of clinical information could be used on the community 
level for example in tuberculosis, malaria and HIC prevention and forecasting epidem-
ics such as cholera. But first the statics need to be reliable.  
“Only about 25 percent of staff that uses MINPHIS to some extent. Medi-
cal records officers work hard to get in the admission and discharge in-
formation. Usage in other professional groups is not growing until we 
solve this current problematic situation with unreliable statistics. Some-
how we need to tackle together the technical issues that cause it.” 
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The vicious circle of not trusting the outputs because of the instability of the data re-
trieval has to be broken somehow so that users other than medical record officers will 
start putting more data in. 
 
 
5.5 Software developer 
 
From the software developer point of view, the different user groups do not always pos-
sess clear knowledge of what are the effects of the HIS on their job performance, work 
flow or for patient care. Medical records officers are most motivated to use the HIS. The 
interviewed developer feels that especially doctors don’t have an interest in using the 
current CHIS system at all. They are well aware of the benefits of such systems and 
applications, and already have more sophisticated systems in mind. Some of them have 
even used those when working aboard. Instead of motivating themselves and others to 
use the current HIS to the optimum with the current capabilities and features, the doc-
tors appear to spread somewhat negative attitude. The developer sees the risk of nega-
tive attitude spreading. Not understanding the value of information being available to all 
professional groups can be a threat to information flow. 
“He who was in charge, the opinion leader, did not take it seriously. The 
attitude of the doctors is not encouraging.  They have not accepted HIS. 
They put patient data in private database on their laptops, data of their 
own, not available for others.” 
 
The ones, who do not understand the purpose and value of HIS, are more likely to look 
at the things affecting them negatively. They may be intimidated and thus reluctant not 
just because of computer itself but because of what it represents. Some are concerned 
about the harm they might cause to their patients, some worry about their jobs. 
“Fear of losing their jobs- not necessarily because of what happens to the 
patient but maybe their skills are not appreciated any more. They might be 
thinking that what will people say if I they find out they cannot operate 
this. Some of them actually want to kill the software so that it does not ex-
pose their deficits.” 
 
The software developer describes the development and design process takes in consid-
eration the requirements of the users as effectively as well as they can with the current 
almost zero resources. 
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“The professional groups asking for a particular module tell us and we 
work the user requirements together. That they plan and write it there on 
their own, we then transfer it from the paper to the computer. Not like 
that. It should be a team work. We deliver it and they accept it. But if they 
still use the module after that, we do not know- it depends on the head of 
the department.” 
 
The value of a User group run in collaboration with the developers and the various users 
of hospitals using the same HIS is brought up also by the developer as were by nurses. 
The developer mentions that after the maintenance and service issues mentioned by us-
ers are in place, the collection of future design needs could be part of the User group 
idea. Currently this kind of exchange of ideas is done irregularly through e-mails be-
tween the system administrators at the hospital and the developer. 
“Collect feedback from users in systematic way. To record all down in a 
database for that purpose and evaluate if it can be included in the next 
version and communicate the decision to the User group.” 
 
The developer was not aware of the need for medical progress note of some kind and 
stated again that the doctors do not use the system.  
“The interface for images has been talked about. Not aware of need for 
Medical Progress Notes. Like I said, the doctors are not using HIS. Some-
times, especially at hospital who have not been taking part in the defini-
tions of requirements there is an attitude that a software like this should 
come from their premier local university, not from some other part of Ni-
geria or from abroad” 
  
Currently the biggest challenge from the development point of view is that there are no 
official resources allocated to the development of the case study HIS application. 
“There should be a core team of developers, not just one developer.” 
 
The developer is aware of some of the reported log in, system down time and data re-
trieval challenges the users described when discussing system performance.  He 
acknowledges the average user by the bedside does not know on what level of the HIS 
the performance problem might be the software does not respond, he just sees that the 
overall performance is poor and thus the usefulness as well. 
“The performance might not be good because of the way how te they put it 
in use. If the bandwidth is not me it is not the software. Maybe they should 
change the network contractor.” 
 75 
 
Minimum system requirements as well as the User manual and the list of known errors 
and fixes are available and known to the hospital ICT.  Then the reality might be some-
thing different due to restricted resources in the hospital end.  There are examples where 
a member of development team has driven up to 12 hours to the other side of the coun-
try to solve a reported urgent complex software problem, which turns out to be a net-
work failure. 
“If the man who put the network in place is not around, then I will end up 
working on the network issues. Because if I am not working on the net-
work after driving for a day, that will have a negative effect on my soft-
ware, and they blame the software. So I have to fix the networks, too. It is 
difficult to provide service to something that is not according to recom-
mendations. Also, service cannot be available until they upgrade the sys-
tem to a certain level. “ 
 
Concerning the resource allocations for trainings, the developer states that after the ini-
tial training given by the developers the tendency is on “train the trainers”.  People were 
attending his trainings with various expectations not all of which had to do with HIS 
use. He assumed also wrong people, like senior clinicians, administrators orS, were 
sometimes sent to trainings or trainings were organized too early during the launch so 
staff would forget what they learned before the installation was complete. 
 
The biggest challenge, as formulated by the developer, is the absence of maintenance 
and service contracts that the developers have tried to offer to the hospitals to be pur-
chased on annual basis. Signed annual maintenance contract could include eg. a few 
planned checkups at site per year with upgrades, bug fixes, routine database consistency 
checks, backup taking reminders, time for system administrators’ questions and answers 
or some needed warp up session of database queries or assessing training needs or 
whatever is the priority there. 
“On- line remote support would ideal so that if possible majority of the 
problems could be solved on line. Less stress at both ends. “ 
 
Although the ICT department has taken more responsibility in onsite maintenance of  
CHIS, especially in hospital A, there are still challenges because resources are not allo-
cated to qualified HIS maintenance person. Currently some of  problem reporting is 
done by medical records officers or by escalating the issue to the top management to be 
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reported to the developers.  The developer is looking for a more constructed approach. 
The person who found the problem should describe what he encountered and let the 
hospital IT person to communicate it to the developer, not to just pass it on to your su-
perior. 
“When you give them instructions you end up repeating the same instruc-
tions.  Check cachet. They do their best but they cannot support the system 
like an IT person would. Maintenance of the system becomes a problem 
with people without basic IT background. “ 
 
Based on experience of the developer in several HIS implementations all over the coun-
try, he acknowledges the management commitment having a key role to HIS success in 
general. There has been changes in them management and administration over the years 
in all the hospitals using the HIS in question. Managerial styles and commitment levels 
have varied from time to time depending on persons. Some of them have demonstrated 
continuous well planned ICT projects and interest to computerize the hospital step by 
step. Others have not maybe recognized that strategic planning of ICT implementations 
require mapping of hospital work processes as well as well timed resource allocation. 
 
He describes a project where strategic planning was not in place. 
“They did the first phase and put the network in. We connected all the 
workstations to the server as planned.  But the first phase did not serve the 
laboratories. I still remember the layout: it did not extend to the laborato-
ries. Then they later gave us the paper of the workflow of the laboratories 
and we tried to put it up.“ 
 
ICT  Strategy, as explained by the administrators and managers, has been  formulated in 
these hospitals. All the same, as expressed by nurses and doctors, the contents of it 
might not be widely known by personnel. There is one strategic issue of the HIS use in 
general that was brought up by the software developer that is different from the other 
respondents. The developer explains that in the turn of 1990’s it was natural to launch 
HIS from Medical Records department because of the ADT data entries, but current 
reluctance of clinical staff and support staff  may originate from that.  Maybe during the 
years the impression was created that the system should be given to the medical records 
people to handle at each unit and not others to touch. 
“If you look at it now, you realize that the system is mostly located at the 
Medical Records section of each clinic, unit or ward, just one workstation 
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per ward. If e.g. laboratory technician wants to put in any data they do not 
have a workstation there, they cannot do it. So I think that the impression 
that should be corrected is that this system is not meant to be stationed for 
medical records people only.“ 
 
The software developer refers to management comments indicating how much the hos-
pital has invested in the HIS and now it is it not any more working according to specifi-
cations. He suggests maybe a commitment from management is needed to put it work-
ing again. 
“It would be more than ok for us to have it working after they have first 
fixed the poor network that they know is part of the problem. HIS  may 
need maintenance to make it work again and we are looking forward to 
get the agreement and start.“ 
 
According to the software developer, that effective use of outputs could be used as mo-
tivator for the use. Consequently, the developer refers to the reported data quality com-
plains as a serious problem. He expresses that it depends primarily on the user what 
they feed into the system and what they get out from there. Currently the system is only 
used by limited number of nurses while most doctors keep their separate databases. 
Most of the data entries are ADT information conducted by the medical records officers 
after patient has been discharged. 
“The starting point is the quality of data fed into the system, after that we 
can start talking about accuracy and reliability, to retrieve it for cross 
checking. For example not getting the data out, the problem could be also 
the capacity of the database.“ 
 
Developer then exemplifies that if everything since the beginning of 90’s is still on the 
same database on the same server, there might be a problem to get the data out.  Instruc-
tions have been given to move this legacy data to warehouse or long term storage. 
“In some other places, they tell us they cannot get statistics. When you get 
there you discover that what they say they cannot get works. Some would 
need more targeted training in certain areas of data queries.“ 
 
 
During the interviews at hospital B when discussing the challenge with statistics and 
effective use of outputs, it became evident that apparently the hospital might have been 
using the HIS to enter the visits of all primary and tertiary care patients in the same da-
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tabase. Developer assures that the instructions have been clear for what purpose the ap-
plication is intended for. 
“If this is the case, the database understandably is skewed and has to be 
checked. “ 
 
The percentage of staff using HIS during its’ best days is estimated by the developer to 
be 20 percent. The use will decrease rapidly if no action is taken. 
“It will take effort, courage and interest but this software must not die. No 
matter what challenges we still go through, we must try our best to keep it 
alive“ 
 
 
5.6 Summary of experiences of perceived usefulness, issues affecting it and how to 
enhance it 
 
This chapter summarizes the core experiences of usefulness in narratives, bearing in 
mind the issues affecting usefulness and how experiences of usefulness could be en-
hanced as described by users. 
 
There are two layers in the narratives of the users: on the other hand the theoretical, 
potential usefulness of any given CHIS in general or in future as a dream HIS, and on 
the other hand the usefulness of the current CHIS. Even in the CHIS they currently 
used, two basic types of narratives of usefulness were reported: how useful the system 
was in the beginning, and how usefulness it is now. The breaking point, described espe-
cially by the ones who had been using CHIS from the mid 90’s, had taken place some 
three-four years ago. After that data entry and retrieval problems, for whatever reason, 
started to appear more frequently. The issue and concern for data quality due to this 
problem was the most frequently mentioned threat to usefulness regardless of the pro-
fessional group of the interviewee. 
 
The intention is not to compare professional groups. However, their work activities are 
different, thus the priorities for usefulness were described differently originating from 
their workflows. Interesting enough, a feature that would increase usefulness of CHIS 
for medical doctors was not mentioned just by doctors but also by nurses and medical 
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record officers. All these groups mentioned the challenge of doctors not using the sys-
tem extensively until there will be a module such as medical progress notes to motivate 
their use. 
 
A few representatives of top management brought up the broader spectrum of potential 
CHIS usefulness concerning all the operations of the hospital in addition to the patient 
data aspect that was not mentioned by others. Another deviant, rare kind of experience 
of CHIS use was described by the software developer. According to him the experience 
of usefulness is not evenly shared by all user groups because in the turn of 1990’s it was 
natural to launch HIS from Medical Records department because medical records of-
ficer had traditionally recorded the admission, discharge and transfer (ADT) entries in 
manual IS system and been in charge of statistics. He suggested that maybe during the 
years the impression was created that the system ownership is permanently there, and 
CHIS is mostly useful for their work and even in wards should be given to the medical 
records people to handle and not others to touch. 
 
Concerning issues affecting usefulness, network and infrastructure, data completeness 
and retrieval concerns, partly manual partly computerized system, tech support issues, 
unclear responsibilities between clinicians and medical records officers, lack of system 
integration, missing features, not enough support to workflow and broken collaboration 
with developers were most often mentioned. The issues with data quality were stated as 
the main reason why the overall score of usefulness 4/5 of earlier times had deteriorated 
to the current 2 /5. 
 
Top ideas how to enhance experiences of usefulness included practical issues such as 
stable network, reliable service and maintenance, data completeness, active collabora-
tion with developers and national user club, “train the trainers” methodology, recogni-
tion and incentives to CHIS facilitators and hospital computerization and system inte-
gration based on ICT strategy that observes clinical workflows. Narratives of users were 
mostly very down to earth, feasible and practical. Only one informant described visions 
of audio alerts and task lists with reminders. He stated he was following the clinical 
information systems scene actively. 
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6 GOOD PRACTICES TO ENHANCE USEFULNESS 
 
In this chapter the results of the second cycle, this time of inductive content analysis, 
will be presented. The boundaries of professional groups or the face value of the origi-
nal expressions being negative or positive regarding the experience of usefulness are not 
meaningful anymore.  Good practices that could promote HIS use and enhance experi-
ences of usefulness will be presented according to the categories of Hanmer’s model 
(2009, 126) which is the framework for this study. 
 
 
6.1 Knowledge and understanding of HIS 
 
The clinical implications of HIS in form of patient information accessibility, availability 
and accuracy, were well known to all professional groups. Other functions of full HIS 
from the organizational point of view, including billing, accounting and stock manage-
ment were brought up mainly by the management. 
 
Good practices: 
 Educate staff about the value of HIS: what are the functions and benefits for pa-
tient care, individual employee, organisation and community 
 Share knowledge that HIS is more than computerized clinical data. All opera-
tions in hospital including billing, accounting, stock control, personnel, payroll, 
and infrastructure   management are part of a hospital information system and 
thus provide important data for decision making. Information system can be a 
combination of different computerized and manual systems 
 Communicate that HIS does is not targeted to displace people but to run proc-
esses in hospital more timely and more efficient way with the scarce resources. 
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6.2 Appropriateness of HIS design 
 
In general, the design of the software was seen good. However, the design need for 
medical progress note or similar specific module for physicians’ needs was frequently 
mentioned. 
 
Good practices: 
 Users collect feedback and requirements for new features in a structured manner 
to the developer as per maintenance or service agreement 
 Developers maintain database of received errors, bug reports and user require-
ments and communicate to the users the decision of the action taken on the re-
ported issue as per maintenance or service agreement 
 Developers ensure the continuity of information and sustainable IS development 
cycle by documenting changes made to the software code. 
 
 
6.3 Performance of HIS 
 
The availability of the HIS is seen low due to reported or suspected network, system or 
server overload or licence problems. The MINPHIS application itself was reported to 
perform fine until the three to four years ago, when database and data retrieval problems 
started. Some of the users acknowledge that the performance of the case study software 
itself might still be fairly good, but because of the infrastructural and organisational 
dispute the performance and usefulness nevertheless appears poor. The open issue of 
not having maintenance and service contract and the house ICT not being able to solve 
the data retrieval and technical problems is adds to the confusion. In the background 
there is the ongoing disagreement between the developers and one of the hospitals con-
cerning the ownership of the software. 
 
Good practices: 
• Commit to the minimum system hardware and network requirements provided 
by the developer or vendor to ensure optimal performance 
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 Implement network and server-client environment including virus protection as 
recommended by the developer or vendor 
 Purchase and maintain continuous service and maintenance contracts of software 
applications 
 Maintain appropriate number of software and network licences to guarantee suc-
cessful simultaneous log in for all users 
 Formulate and share clear protocol how to handle power and network failure 
 Formulate and share System Audit and Analysis protocol with HIS Logbook and 
how to contact HIS facilitator, system administrator, in-house ICT and HIS de-
veloper or vendor 
 HIS facilitator or Sys admin ccommunicates Logbook findings as per System 
Audit and Analysis protocol depending on severity of the problem 
 Develop and maintain routine protocol of taking back up and database dumps at 
regular intervals in case database corruption or system failure 
 Develop and maintain protocol how to re-install the system from backups 
 Develop and maintain procedure and protocol for long term archiving 
 Develop and maintain procedure and protocol for legacy data separation to 
warehouse database if needed to enable adequate performance of the system 
 Test the data input and retrieval queries to rule out user errors to verify problem 
source and to receive prompt service; Report statistical and data retrieval prob-
lems to the developer or vendor with above mentioned log files or equivalent 
documentation as specified in service agreement 
 Developer or vendor maintains up to date installed base documentation with fre-
quently asked questions (FAQ) database, Call Tracker service delivery database 
as per service or maintenance contract. 
 
 
6.4 Availability and allocation of resources 
 
Originally the developers took care of most of initial user trainings in groups. Because 
of the decreased communication between developers and hospital representatives, train-
ing is now in hands of hospital staff and based on train “the trainers” method. Responsi-
bilities may not be clear between ICT departments, Nursing departments and Medical 
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records departments concerning user trainings and maintenance responsibilities.  Same 
applies to the medical records officers and clinical staff when concerning patient docu-
mentation practices.  Also staff turnover, short staffing, one workstation per ward and 
repeated network and electricity problems were brought up in association of resource 
allocation that affect usefulness. Also a stable service and system maintenance was seen 
as a core part of or resource allocation, yet at the moment both hospitals seemed to be in 
process of discussing how to solve it. 
. 
Good practices: 
 Formulate and communicate clear responsibilities of ICT support to avoid over-
lapping and parallel processes 
 Invest on hospital based on-site IT specialist or a computer scientist to maintain 
HIS 
 Foster computer literacy of professionals by providing different levels of train-
ing based on individual needs assessment and information needs of the profes-
sional 
 Nominate and recognize facilitators and super users per professional groups to 
give and oversee “train the trainers“ approach to teach the core functionalities 
and modules needed by that professional group 
 Organize regular trainings with hands on use of applications to cover skill deficit 
due to staff turnover 
 Support professional initiatives such as hospital based laptop clubs and internal 
user groups 
 Initiate a protocol for staff recruitment and retention using computerized HIS as 
one of the signs and symbols of a magnet hospital 
 Purchase and maintain continuous service and maintenance contracts 
 Ensure uninterrupted power supply and network conditions 
 Provide adequate number of ergonomic work stations (e.g. one per 5 patients). 
 Work actively to change the impression of HIS being just a medical records of-
ficers’ application towards HIS being a common tool for all. 
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6.5 Management commitment to ensuring success 
 
Both hospitals had the ICT strategy in place yet the details of it, for example concerning 
planned system integration projects, appeared not to be well known at the grass-roots 
level. The absence of maintenance and service contracts and the unclear development 
partnership and uneasiness to move from that towards developer- client relationship 
causes frustration not only in management but also in users. However, the management 
commitment was expressed in many ways, above all in the form of IT investments in 
the wards and unites were the users had already demonstrated ownership in running 
their previous IT project successfully. 
 
Good practices: 
 Involve representatives of professional groups in formulating  ICT strategy for 
the hospital 
 Communicate ICT strategy to the professional groups and stakeholders: for ex-
ample how integrations of systems affects work practices 
 Involve users and representatives of professional groups in ICT projects to initi-
ate ownership and commitment 
 Motivate wards by allocating more resources to areas active in ICT strategy im-
plementation 
 Motivate effective use by initiating incentives for those committed to the ICT 
strategy 
 Foster both external and internal motivation among professional groups to en-
hance use of HIS 
 In addition to monetary compensation initiate positive feedback in form of staff 
awards and nominations. 
 Formulate a practice to promote external seminar or workshop as an incentive 
and reward 
 Encourage senior staff to act as role models in HIS use 
 Organize centralized trainings in the form of user meetings and workshops in 
current FAQs and topics together with the developer or vendor 
 Introduce the idea of a running a joint national HIS user group together with the 
developer so share practices. 
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6.6 Effective use of HIS and outputs 
 
Due to network and database problems the use of HIS and thus also outputs has de-
creased in both hospitals since the early years of implementation. Complex statistical 
queries such as annual statistics for Federal government do not produce reliable data as 
was the case a few years ago. Data entered to the system is reported to be incomplete 
presumably due to interruptions in the saving process because of repeated network 
problems. This, as described by some interviewees, further affects the perceived useful-
ness of the system, discourages the effective use of system and results to somewhat 
skewed database. Estimated 20-40 percent of staff uses MINPHIS to some extent at site 
A, 2-20 percent at site B. The medical records officers do most of the data entry retro-
spectively, namely the admission and discharge data. The doctors are designing and 
maintaining their own rudimentary clinical databases of their patients on their laptops in 
addition to paper folder and MINPHIS. On conceptual level, all the interviewees ac-
knowledged the power of high quality outputs of hospital information systems for care 
planning, resource management and research. 
 
Good practices: 
 Train the staff to understand the importance of complete quality data input in or-
der to retrieve quality data 
 Develop and maintain protocol how to process documentation during system 
down time and how to transfer the manual documentation retrospectively to HIS 
to guarantee data completeness 
 Educate all professional groups about the effects of double or triple documenta-
tion, data overlapping or data incompleteness 
 Educate the clinicians about the  benefits of common HIS output and underline 
the risks of maintaining separate, isolated, private databases 
 Organize  or purchase data retrieval training update or consultation as needed to 
ensure retrieval of statistics 
 Communicate statistical, other reporting, data retrieval and research query needs 
to the developer or vendor as per service agreement 
 Encourage staff to utilize HIS outputs in research papers 
 Share success stories of effective decision making based on use of HIS outputs 
within the organisation or in the community (e.g. in epidemiological planning) 
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 Introduce more HIS modules for active use as per e.g. ICT strategy (e.g. Labora-
tory, Radiology and Pharmacy integration) to support the workflow of clinicians 
to create more effective use of outputs. 
 
6.7 New category: Acknowledgement of the environmental context 
It was noted that some of the interviewees brought up the issue of developing country 
having special features and requirements that affect usefulness. Users expressed those 
issues should be taken in consideration when addressing the issue of perceived useful-
ness of applications and information systems in general. These topics were partly dis-
cussed in connection with the resource management and management commitment to 
success, but also in knowledge and understanding of HIS and effective use of outputs. 
The common concern of the interviewees was that the developing country, in this case 
Nigeria, in itself has some internal and external factors that the outsiders from industri-
alized country need to grasp in order to address and understand the concept of useful-
ness or making assumptions about it in these circumstances. These topics were verbal-
ized mainly by the upper management and administration and by the software develop-
er. Because these issues, varying from straight forward climate issues to political insta-
bility and basic education and technical know-how and cultural heritage could not be 
accommodated comfortably in the existing categories of Hanmer’s framework when 
good practices were derived, a new category of environmental context is now suggested. 
 
• Acknowledge, when extending computerization to various hospital operations 
and during integration projects, that the software applications and solutions de-
veloped in Europe or US are not necessarily applicable to the local African 
needs and requirements as such 
• Consider initiating remote access maintenance to enable quicker service to the 
areas where the expert help from developer or vendor support will take for days 
• In addition to commercial packages consider robust, easy to maintain and locally 
developed open source software applications and solutions to hospital infor-
mation system portfolio 
• Formulate policy how to protect the servers and workstations from excessive 
moisture, heat, dust, particles of sand etc during seasons of rain and harmattan 
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• Formulate policy of protecting the computers and network switches from surge 
during irregular power service by providing adequate number of surge protectors 
• Guarantee adequate number of generator / generator farms and fuel reservoir to 
ensure uninterrupted power supply during electricity breaks 
• Initiate a risk assessment plan and create protocol how to run information sys-
tem in case of natural disaster, violent political conflict, riot or a catastrophe 
which might produce large number of admissions in a short time 
• Initiate a risk assessment plan and create protocol how to run information sys-
tem in case of natural disaster 
• Formulate and communicate how to operate information systems during strikes 
of clinical and technical staff when hospital operations are run at minimum 
• Formulate and communicate how to operate information systems during strikes 
that affect to the availability of electricity, fuel and service delivery of other ba-
sic supplies needed at hospitals 
• Prepare for staff turnover and brain drain of ICT experts to private businesses 
and overseas due to of attractive job prospects and better pay 
• Create and maintain staff recruiting and retaining policy that utilizes CHIS as 
one of the a magnet hospital feature in the area to call forth new hires. 
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7 DISCUSSION 
 
The trustworthiness of the study, some critical considerations and limitations will be 
assessed in this chapter. After that the results and how those respond to the original ob-
jectives and research questions will be discussed in relation to the previous research in 
this field. Also, the contribution to knowledge and practical applicability of the results 
will be approached. Finally, some future research ideas will be presented. 
 
 
7.1. Some critical considerations 
 
In the present study my objective was to gain an understanding of the challenges in 
health information and hospital information system implementations through users’ 
experiences of the perceived usefulness of CHIS in a developing country context 
through thematic interviews. According to Golafshani (2003, 604.) in qualitative re-
search reliability and validity can be conceptualized as trustworthiness, rigor and quality 
in qualitative paradigm. (2003, 604.) Similarly, Patton (2002, 39) has argued that con-
cepts such as credibility, transferability, and trustworthiness could be used when as-
sessing the rigor of qualitative research. (Patton 2001, 14.) 
 
In terms of transferability, even if the results of a qualitative case study cannot be gen-
eralized as such because findings only arise from one case, the in-depth understanding 
of the phenomenon can be useful when approaching other cases in the field or when 
planning further research (Silverman 2005, 126-127). The intention of the study was by 
no means to compare the research sites, professional groups using the software package 
and information system or evaluate the software itself. The 19 selected informants must 
not be taken as the official voice of their workplace concerning the software they use or 
seen as the spokesmen of the country they represent. Also, my interpretations of their 
experiences, despite of my honest attempts, might be skewed due to whatever cultural, 
contextual or methodological incident. Yet the narratives of these users and the interpre-
tations of them might bring some understanding to the phenomenon of perceived use-
fulness of CHIS in a developing country context, possibly appearing in similar manner 
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also in other related environments. At least to some extent the transferability of results 
might be applicable and will be discussed in connection with the practical contribution 
of the results.   
 
The hospital environment, the patients and personnel in vulnerable situations form a 
place to approach with respect, especially in a foreign culture that you are not familiar 
with. The trustworthiness of the interview process was increased by listening with dig-
nity the interviewees, who represented different cultures, ethnic backgrounds, religions, 
beliefs and languages. Also, clarifying questions were asked repeatedly during the in-
terviews and time was given to informants to ponder upon answers.  
 
In data analysis and the presentation of results, the authentic citations and original ex-
pressions, as done in this study, can be used to increase the trustworthiness of the re-
search and to point out to the readers from where or from what kind of original data the 
categories were formulated during the inductive content analysis (Elo & Köngäs 2007, 
112). According to Hsieh & Shannon (2005, 1287) creating and following an analytic 
procedure or scheme as used in this study will also increase the trustworthiness of the 
study. Also, including graphs or tables of the data analysis process as in appendix D will 
enable the reader to follow the transference from raw data to study results. My chapter 
of data analysis and also the results provide examples of all these. 
 
However, some potential limitations to the study are to be mentioned. The interviewer 
being a white female European might have an unintentional effect in the data collected 
in Nigeria. I need to point out that after leaving Lagos airport and heading to north, I 
saw only one white person during my entire three month stay in the country. Although 
interview situations seemed relaxed and informants described their every day experi-
ences with CHIS openly and sometimes even in vigorous terms, they sometimes apolo-
gized for example the poor infrastructure, lack of facilities and other issues a foreigner 
might find embarrassing. That might be an indication that some of them were not brave 
enough, even when encouraged, to tell the full view about certain aspects of CHIS use, 
especially concerning management commitment. Also, some challenges were met by 
the fact that the English language was not a mother tongue of the interviewees, nor 
mine. The official language and language of higher education in Nigeria is English, so 
in that respect the interviewees spoke very good English. The vocabulary itself was not 
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the challenge but the various thick accents foreign to me. That together with air condi-
tioning devices and fans made the digital recordings laborious to transcribe to text files. 
The process required repeated listening.  
 
Researcher also has to be aware of the fact that using a framework or theory always has 
some limitations in the way that the researcher approach the data with an informed but, 
nonetheless, a bias of some kind. Researcher might be more likely to find evidence that 
is supportive rather than nonsupportive of the model or framework he is working with 
(Hsieh & Shannon 2005, 1283).  This risk has been acknowledged in the study. 
 
 
7.2. Discussion of results 
 
The objective of this study was to gain understanding of the challenges in CHIS use in a 
developing country context through users’ experiences of perceived usefulness. The 
first research question was looking at the users’ descriptions of the usefulness of CHIS 
for their work, for their patients, their care and for the organisation. The rich user narra-
tives fit well into Hanmer’s model of factors contributing to CHIS use (2009, 126), 
namely Knowledge and understanding of CHIS, Appropriateness of design, Perfor-
mance, Availability and Allocation of resources and Management commitment to ensur-
ing CHIS success and Effective use of CHIS and/or outputs. However, several envi-
ronmental issues, which did not comfortably fit to existing categories, emerged. Those 
include dust, moisture, heat, A/C noise, compromised work ergonomics, improper light-
ing and too few workstations in the ward.  Also issues such as unstable political climate, 
lack of political will from the government, poor infrastructure, especially the erratic 
power supply and network problems were frequently brought up. Based on these, a new 
category of Acknowledgement of the environmental context, especially in case of de-
veloping country context, started emerging and was formed.   
 
My second research objective was to search for explanations for issues affecting useful-
ness. All in all, the overall score for usefulness of the current CHIS as experienced by 
the interviewees turned out to be 2/5. Many respondents voluntarily wanted to clarify 
that it used to be 4/5 some three-four years ago.  However, the main reason for de-
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creased usefulness was the reported data quality problems, especially concerns for data 
incompleteness and difficulty to retrieve statistics. The results indicated that users 
voiced serious concerns about the data quality and reliable outputs of the system in gen-
eral. Hanmer (2009, 11) had similar findings in her study. Many of Hanmer’s inter-
viewees were well aware of the fact that unless the data in the CHIS were complete and 
accurate, it could not be expected that the reports from the CHIS would be an accurate 
reflection of the activities of the hospital and the patients. Especially doctors in my 
study described issues affecting the usefulness of the current system. Some said bluntly 
they did not trust it. Instead they created their own databases resulting even further data 
fragmentation. Clinicians had no motivation to use the system because as they pointed 
out the issue affecting the experience of usefulness was the lack of applicability to their 
work flow. CHIS did not currently seem to support enough the work flow of certain 
professional groups. So they did not use it- they used something else: manual system or 
private, isolated databases 
 
Concerning the issues affecting usefulness, my findings are thus similar to Heeks’ 
(2006, 126), who proposed that if the information needs of users are not met by the sys-
tem, it is unlikely they use it. And the other way around: In case CHIS is not perceived 
useful, the commitment becomes compromised and users might neglect the correct use 
of system. For example outputs from the system will not necessarily be used especially 
if similar or related information could be obtained from other sources, e.g. parallel paper 
system (Hanmer (2009, 86). This was the case in my research sites, too. Manual system 
was running parallel as a backup: during the repeated power breaks the users were to 
document on paper, and after power resumed, transfer the data again on computer. Dou-
ble work was laborious; some of the users rather gave up computers and went back to 
paper only. 
 
This phenomenon as described by the users almost fulfills the signs and symptoms of 
what Heeks defines as a partial failure of a system: main goals are unattained or unex-
pected outcomes occur. In some cases only a few modules of the software application is 
in use or a just a limited part of the organization are using them. (Heeks 1999, 2 & 
Heeks 2006, 129).  My findings indicate that 20 percent or 20-40 percent of personnel 
use the CHIS, and as stated by both a hospital representative and by the developer, the 
use is further decreasing if the database and service issues cannot become solved soon. 
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Concerning the issues affecting CHIS usefulness, Idowu (2008, 20-22) talked about the 
seven obstacles to health informatics deployment in Nigeria. Out of them epileptic pow-
er supply, cost of ICT peripherals, Internet connectivity problems and lack of mainte-
nance culture came up in the results of my study, too.  Especially the power and connec-
tivity problems appear to be unavoidable in Nigeria. Also, the issue of not having a tra-
dition of ICT maintenance culture or service contracts in place was burdening the medi-
cal records officers and CHIS facilitator nurses, who carried on some of the help desk 
functions without formal technical or computer science training. Site A had invested 
more in in-house IT department and resources. They reported doing slightly better in 
that respect, yet the unclear ownership issues of the software did not allow them to do as 
radical changes as they wanted. The developer side, on the other hand, was willing to 
market their service contracts, but the hospital saw themselves as partners and did not 
want to pay.  
 
However, the deliverables of the third research question of how experiences of CHIS 
usefulness could be enhanced were innovative and more in number than expected. Es-
pecially the active role of the CHIS facilitators and the medical records officers was 
notable. The enthusiastic CHIS facilitators, sometimes also called as super users were 
trying to push and motivate more active use with their personal, tailored trainings, lap-
top clubs and user groups. They were knowledgeable about the true usefulness of CHIS 
behind the infrastructural and database challenges. This finding is similar to Ash (2003, 
244) who talks about the importance of motivators and “special people”. Also Hanmer 
(2009, 80-82) describes this phenomenon of self motivation and encouragement of oth-
ers to use the system. If users believe that CHIS is useful for them, they will make an 
effort to ensure that the system works and will use the outputs from the system. Also, 
the improved knowledge and understanding of the CHIS could contribute to an im-
proved level of use and usefulness of the CHIS in certain environments; if end users 
understood the significance of the data, they would be more likely to make an effort to 
ensure accuracy and completeness of the data input than if they did not have this under-
standing.  
 
The dilemma of how to organize ICT service and CHIS maintenance in an affordable 
and continuous manner so that CHIS would remain a reliable tool came up in the results 
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of my study: outsourcing or in-house?  Many organization in developing countries have 
limited in-house technical resources due to the lack of available skilled people (Avgerou 
(2008, 13, Hanmer 2009, 228). Results of my study indicate that ICT personnel of hos-
pitals are often recruited to the private, better paying business and the CHIS knowledge 
goes together with them. Outsourcing might be the solution, but then the organization’s 
CHIS becomes vulnerable again: now at the mercy of an external service! Therefore, as 
voiced out by the site A and B management, and  also by Gordon (2007, 541.) to tackle 
these obstacles and to enhance CHIS implementation being sustainable, the activities 
involved in the implementation and maintaining these systems should be routines in 
organizational processes rather than ad hoc pay per service activities. Similarly, recog-
nition or some form of incentives to those who are committed to CHIS implementation 
and continuous use was voiced in my findings as a suggestion in form of staff retention 
policy, even applicable when recruiting skilled technical and clinical personnel. 
 
 
7.3 Contribution to knowledge, practical contributions and transferability 
 
Concerning the contribution to adding knowledge or understanding to the field of in-
formation systems and health and human services informatics research my study pro-
duces a glimpse of new knowledge. My findings support Hanmer’s conceptual model in 
a developing country context and expands it further. The findings suggest that a new 
category is added to the existing model, ‘Acknowledgement of the environmental con-
text’. However, further study will be required to see if this new category can be applied 
to other similar environments, too. 
 
Regarding the practical contributions, the good practices retrieved from the experiences 
of the users form the core contribution of this study. All in all 62 good practices were 
derived from the experiences of usefulness. The main type of good practice was how to 
enhance perceived usefulness on CHIS in a developing country context by establishing 
protocols and routines of various kinds to avoid unexpected. Examples include commit-
ting to the system hardware and network requirements when installing and maintaining 
CHIS, purchasing and maintaining continuous on-site technical staff and yearly mainte-
nance contracts, involving key users of different professional groups in ICT projects to 
 94 
initiate ownership, developing a solution for long term archiving to enable adequate 
performance and communicating the ICT strategy to the professional groups e.g on how 
system integration affects work flows in hospital. These good practices could be helpful 
as such to motivate more effective use of current systems but helpful also if applied in 
future implementations.  
 
The transferability of these practices to is, at least to some extent, applicable in the way 
that it hopefully increases awareness on sensitive issues when addressing CHIS imple-
mentation in challenging environments. When preparing the organization for CHIS im-
plementation some of these good practices derived from the experiences of other users 
in relatively similar conditions might help the different stakeholders foresee some of the 
possible challenges.  For example being knowledgeable about the need for continuous 
maintenance and availability of technical support and planning and investing in it well 
before problems arise can save scarce resources in the long run. 
 
The good practices of how to enhance perceived usefulness as listed might appear to 
some readers as straight forward standard protocols. That might be, after all, practical 
and feasible from the Western outsider point of view! Despite of my attempt for integri-
ty in data analysis and regardless of my good intentions, from the perspective of the 
users some of these so called good practices and practical contributions might appear 
foreign.  Good practice for whom? From whose perspective? Just like Mengiste (2010) 
Heeks (1999; 2002; 2006) and Avgerou (2008) have pondered upon, the danger of top- 
down approach and failure to recognize for example the environmental and cultural con-
text lurks behind the corner again. 
 
Some of the listed good practices, from the technical and ICT development and system 
maintenance point of view, might appear feasible even when reviewed by the local sys-
tem and software developers of the software package in case. Still, it has to be taken 
into consideration that even with the hospital’s great interest and commitment to take 
action on some of the challenges brought up by the users and the good practices I so 
eagerly formulated based on their experiences, it might not be realistic simply because 
of the lack of funding and qualified, affordable ICT personnel. Furthermore, in this 
complex situation of dissatisfaction and broken communication between the hospitals, 
original local developers and funding resources of the initial development effort, it 
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seems almost like a mission impossible. Regardless of the will, the situation might be 
difficult to tackle.  
 
7.4 Directions for future research 
 
Maybe the mixed feelings and the challenges of the user community are best described 
and voiced by top management. 
“Sometimes I am almost ready to give up: Let’s buy another commercial 
software package and invest on service and on-site support.” 
 
On the other hand there is pride, commitment and hope. 
 
“We do not want to give up. We have invested so much- work, time and 
funds. We cannot afford to abandon it. We had a beautiful project. We’ll 
show that we here in black Africa can take care of this and make this 
work, make it even better. Should all sit down and talk about this with an 
open mind.” 
 
Therefore in the future it would be interesting to investigate the context of CHIS pro-
jects and system maintenance in general to understand and support the life cycle of 
CHIS investments in developing countries in a sustainable manner. The three month 
stay in Nigeria had an impact on my thinking of perceived usefulness of CHIS and in-
formation system development in many ways. During this study process I also got clos-
er to the works of e.g. Avgerou (2008), Korpela (1994), Mursu (2007; 2002) and 
Tiihonen (2011) and got slowly inspired by the sustainable IS development including 
the sociotechnical, environmental and cultural contexts in general.  I’d like to think the 
approach and my study would be very different had I possibility to restart it now. How-
ever, I wish to carry on with the new insight I have learned during this process. 
 
Another interesting approach emerged from the comments of avid and motivated CHIS 
facilitators in the research sites when discussing the challenges, fears and obstacles the 
CHIS users come across in a developing country context. Non-users or reluctant users 
would be a truly challenging group to study. They may be difficult to approach and 
even more difficult to recruit to long thematic discussions. However, addressing the 
unmotivated, reluctant users or point blank non-users of CHIS could bring some valua-
ble understanding about the reasons for the non-adoption of the health ICT systems.   . 
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APPENDICES 
APPENDIX A Interview themes 
Usability and perceived usefulness 
1. Knowledge and understanding of information system 
Main: How does the understanding of the meaning of HIS in general affect to the per-
ceived usefulness of the system? Please tell what do you think MINPHIS is and what is 
it used for? 
 
Probing: 
Describe how you use MINPHIS during your typical work day? 
Which other professional group(s) use MINPHIS in your organization?  What for? 
MINPHIS impact on your work? 
MINPHIS impact on the patient care? 
MINPHIS impact on the organization? 
What impact HIS has / should have on the health care /care delivery in community? 
Your evaluation of the accuracy/reliability/quality of data input to the system? Please 
explain. 
What does usefulness of an information system, such as MINPHIS, mean to you?  
On scale 1-5 how useful you see MINPHIS for your work now? (5 very useful, 4 fairly 
useful 3 average, 2 fairly useless 1 very useless) 
 
2. Appropriateness of design 
Main: How does the appropriateness of design of HIS in general affect to the perceived 
usefulness of the system? Please tell about the MINPHIS functionalities you think are 
useful /could be useful? Please explain why.  
 
Probing: 
How does the HIS facilitate / complicate your job?  
Functionalities which you do not like so much? Please explain why. 
Missing functionalities which could help you at your work? 
Expectations for future development? 
What does the term “usability” mean to you?  
How do you feel about the user friendliness/ease of use of MINPHIS? 
 
3. Performance 
Main: How does the performance of HIS in general affect to the perceived usefulness 
of the system? Would you need access to MINPHIS more often than you are able to? 
Please explain.  
 
Probing: 
What is your estimation of the system availability? (e.g. 50%? 75%? 90%? 100%?) 
If MINPHIS becomes unavailable, what is usually the reason and how is it taken care 
of? How long does it take to access again? Please explain. 
How do you feel about response time (how quick it is) of the MINPHIS? 
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How timely is information provided from MINPHIS? 
 
4. Availability and Allocation of resources` 
Main: How does the availability and allocation of resources in general affect to the per-
ceived usefulness of the system? (Recourses: budget, funds, infrastructure, staff/people, 
training, service/maintenance etc) 
 
Probing: 
Please tell how you first heard about MINPHIS and how you learned to use it? 
Are there trainings organized for MINPHIS? How a new employer learns to use 
MINPHIS? 
How are the MINPHIS workstation(s) situated in the work area? How did you decide 
about the placement? 
Access to MINPHIS during your typical / unusually busy work day? 
How and from whom you get help and support if you encounter a problem with 
MINPHIS? 
Service and maintenance of MINPHIS? If MINPHIS unavailable, what is the protocol? 
Specific person amongst staff (e.g super user) who supports the use of MINPHIS?  
As based on job description or on voluntary basis out of interest? Please explain. 
Any environmental factors that could affect on the use of MINPHIS? Please explain. 
Any infrastructural or environmental factors that have had an effect on the use or use-
fulness of MINPHIS? Please explain. 
 
5. Management commitment to ensure success 
Main: How does the management commitment to ensure ICT success in general affect 
to the perceived usefulness of the system? Management role in launching information 
systems? 
 
Probing: 
ICT strategy, policy or equivalent on ICT implementation / use /development in the 
hospital? Do you see it in your every day work? 
Committee or equivalent to oversee the activities of MINPHIS and computerization in 
general in the hospital? Other projects ongoing? Integration of projects? Please explain 
How does management support the use of HIS/MINPHIS in the hospital?   
Management / supervisor support to the use of MINPHIS in the hospital?  
How do you give feedback / report e.g. of challenges with MINPHIS or other ICT is-
sues? Are there any incentives / rewards /awards for people working successfully in 
certain projects (e.g. MINPHIS) or performing well in their work? 
Taken in consideration in promotion? How is promotion done for staff in general? 
Are there any other internal or external factors, professional bodies or stakeholders that 
could have an effect on the use or usefulness of MINPHIS? Please explain. 
 
Impact of double documenting system (partially paper, partially computerized medical 
record) system on the work of different professional groups? 
 
6. Effective use of HIS and/or outputs  
Main: How does the effective use of HIS and/or outputs in general affect to the per-
ceived usefulness of the system? 
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What are the benefits of effective use of HIS? What is / could the information be used 
for?   
 
Probing: 
Your evaluation of the accuracy / reliability / quality of the information which you can 
obtain from the system? Please explain. 
Information / reports you utilize?  
Is the information in an appropriate format? Additional report needs? 
How to best utilize the information from MINPHIS? 
What is your evaluation of the staff % using MINPHIS currently in the hospital? 
How to ensure optimal use of HIS in general? 
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APPENDIX B Demographics   
Interview number:_______ 
Gender:  Male____Female_____ 
Age: 21-30___31-40___41-50___51-60___>61___ 
 
Education: JSS _____ WASC(SSS)_____Ordinary Diploma _____ Higher Diploma  
____ 
 
Work experience in this profession:__________ 
Work experience at this position:____________ 
 
 
 
 
Interview time:__________________________ 
 
 
Description of the interview environment: 
 
 
 
 
Distractions or interruptions: 
 
 
 
 
 
Other observations of the interview situation, nonverbal communication etc: 
 
Computer use: __________years 
How did you learn: Self Study__ Formal train-
ing__ On –the-job-training__ Combination__ 
Other_______ 
Computer use at work ____ h/day or ____ h/wk 
Do you have a computer at home? Y___N___ 
Computer use outside work____ h/day or 
____h/wk 
 
 
    
 
 
Background : Yoruba___Hausa___Igbo ___ 
Other?_________ 
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APPENDIX C Request form    
       
20TH MARCH, 2011 
 
Dear Sir / Madam 
 
Request for a research interview  
 
I am a Master Student of the University of Eastern Finland, Kuopio, Finland as an exchange 
student at the Obafemi Awolowo University within the INDEHELA Informatics Development 
for Health in Africa- program.  While in Nigeria I will undertake a research on the “Perceived 
usefulness of Hospital Information System in a developing country context”.  I would be hon-
ored to have your views on the above mentioned topic. The interview will take about 45-60 
minutes. 
 
Please note that this exercise is purely academic and your response will be treated with confi-
dentiality and used for study purposes for a Master thesis in Finland. Interview recordings will 
be destroyed after data analysis and people interviewed for the study cannot be identified in the 
research. Nor will the names of the clinics or wards be mentioned. Patient data will not be dis-
cussed or accessed at any time. 
 
If you have any question please don’t hesitate to contact us. Please respond by e-mail as to sug-
gest interview time and place most convenient for you. 
Thank you. 
Vilma Vainikainen 
Health Informatics, University of Eastern Finland, Kuopio Campus,  
c/o Obafemi Awolowo University 
Computers Science and Engineering  
e-mail:  
Mobile:  
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APPENDIX D An example of the content analysis abstraction process 
From draft notes step by step 
 
...into more legible Good practices how to enhance the experience of CHIS usefulness. 
 
 
 
